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Preface 
It islogical to expect that agriculture as the dominant sector in low. 

income economics would have a major influence on the pace and pattern 
of capital formation. Since agriculture generates a high proportion of 
total national income in such economies, otie would expect that changes 
in agricultural production - whether induced by new investment, tech. 
nological change, or fluctuations in w.:ather - would substantially influ
ence the total nationai income. This, in turn. would be expected to affect 
savings and investment rates. Agriculture should have more direct in
fluences on the level of capital formation lxoth within agriculture and in 
other sectors. Changes in technology and suppls-detmand balailces should 
influence the profitability of invcstmcnt in agriculture and the size of the 
income pool from which savings an1 investments are made In the non. 
agricultural sector, cost structure-s are influenced by the prices of in
dustrial raw-material crops produced in ".griculture and by the price of 
basic food commodities 1%hich compri,,c a major portion of consumption 
,xpenditures of the industrial labor force. 

Unfortunately, wc know relatively little of the historical relationship 
between changes in agrictltural production and savings and investment 
in various sectors of the economy. W\e know even less about t.Oe processes 
by which changes in the agricultral ecctor may he translate(! into in
fluences on othr sectois of the econom-

Ujagar Bawa has examined thcew questions for the Indian economy (lur
ing the first 3 Five Year Plans lHc presents here data concerning changes 
in agricultural proluction, with particular emphasis on the major fluctu. 
ations arising from changcs in wcathcr and in quantity ,nd composition 
of savings and investment rates for various groups within the economy. 
He has studied the structure of the indutrial sector of the economy with 
particular attention to the import.nce of agricultural raw materials and 
food on industri: osmts lie r,.cognizes the importance of the service sector 
and particularly the government. sincc the goverimrnent sector is influ. 
enced by changes in the agricultural sector and passes on that influence 
to other sectors. Nfr Bawa had constructcd model dealing with relation
ships between agriculture and other sctors with respect to savings and 
investment and has traced the broad empirical relationship between agri
cultural product;on and savings and investments. fie emphasi7es the key 
role of industrial raw.material crops in influencing industrial costs, in
centives to invest, and investment rates. 

Mr. Bawa brings to this study substantial experience in dealing with 
data from the Indian economy. Of most relevance in this respect was his 
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period with the Inpvt.Output Section of the Planr ing Commission, Gov. 

ertment of India. 
This study of the relaior.'hip between agriculture and other sectors 

b'iing conincapital formation iii .I1c Indian economy isone of a seri-" 

ducted at Cornell University as past of a USAID-financed cohtract for 
ar-.gratelil for the assistance providedresearch on agricultural pritri. We 

Var on Hunby the Agrictl'.ral ana R'::, I)cvelopment Service of thc 

ger of USAID and. in particular, to Douglas Caton. Norman Ward. and 

Voyce Mack. 
covers 3 majorThe broad program of study, of which this is a part. 

areas of enquiry: (1)the role of prices in intersectoral income and capital 

transfers: (2) the effect of price relations;lips on agricultural production 

and marketings: and (3) thc factor- .ule(tin, urban prices of agricultural 

lhus. in total these ,studies are concerned with the effectscommodities. 

of agriculural prices on the ,-onagrutltural sectors of the economy, with
 

in whichtheir effects in the agricultural :,tc.or, and with the manner 
of th contract, aagricultural prices are determitiec. Over the cotr-

in various countrics, dealingsubstantial numnibr of studies are under way 
,.+ccts of the pro(cesss At the cemp!ction of theie stvdieswith varicu, 

an effort will bi made to combine themn into an intc-Titecd , lew of the role 
prcCss.and functioning of agrTicultural prices in 	the development 

USAIT) is to provide. in addi-A basic objective of the (ontratt with 
so as

tion to uscful rzeaich resttlts, a stiticttired r:,,carch experience 

to enla ., the pcii of ttaincd manpower for the an.ina sis of such problems. 

the rcseardi in this project is ar.-ompliicd primarilyFor this purix.w, 
report their studies inby Ph.D. candidates at Cornell University who 

the form of doctoral disttrtations. The definition of the overall project 
facilitate the attainmenthas purposely bccn kept broad and flexble to 

is part of thatof this additional objective. This report by Ujagar Bawa 

and is based on his Ph D. thesis entitld Tihe- Relationshipsprogram 
between Agricultural Pioduction and Inaustrial Capital Fommation in 

India, 1951-52 to 1964-65, which was completed at Cornell University 

in 1968. 
John W. Mellor 

Ithaca. New York 
October, 1969. 



Chapter I. Introduction 

This study investigates the relationship between agricultural produc. 
don and industrial capital formation in India in the period 1951-52 to 
1964-65. 

Capital formation in the industrial sector )f a developing economy 
is essential to economic growth because tunderdeveloped areas are under. 
equipped with capital in relation to their pop',lation and natural re
sources. Furthermore. replacement of i backward technology in the in
dustrial sector invarial)lv ihvolves expansion in the total capital stock. 
Capital formation rccjtiirc, that a (xicty divert part of its current pro
ductive activity for immrdiatc consumption and direct a part to the 
making of real capit. gxls 

The agricultural sector pl. a key role in contemporary theories of 
industrial growth and cap..l formation.' .Most of the theories center 
around a wage gooxd argumncnt. In this conception, the supplbing of sub
sistence food for a growing uaian labor force engaged in producing 
capital goods is an imp:rtamt for of capital contribtiti.,n from the agri
cultural sector. Indtstrial dcvelopmcnt accelerates the growth rate of 
agriculture by incrcasing the demand for wage goxls, of which food is a 
major portion. But 2 import.im :qx|cts of the relationship betsseen agTi. 
culture and industrial capital forniiation arc overlooked by these authors. 
First. they neglect the conitribution of agriculture in providing raw ma. 
terials to the growing indliitrial sector. agriculturally produced industrial 
raw materials compriw a I.Irger fraction of the total industrial costs than 
do wages and salarict Secondly. they view only 2 broad sectors of the 
economy - agriculture and industry - and do not take into account the 
role of government and the service sectors in the development process. 
Wages and salaries arc relatively more important in the cost structure 
of the service sectors than in the industrial sector. 

My study analyzes the statistical relationship between agricultural pro
'Fei. J. C. It. and Ransi. G. Deselop, nent of labor surplus econousy. It. D. Irwin. 

Homewood. 111. 160 
Jorgenoon 0ale W. The dlelopment of a dual economy. Econ. J. 71. June 1961. 
Lewis. %V. Arthur. Economic d-, lopment with unlimited supplie of Labor. Man. 

cheser School. M.ay 1964. 
Mellor. J. IV. Towards 3 theory of agricultural deilopment. In Agriculture and 

econom:ic dcselopment. ed. by Bruce F. Johnton and Herman Soushwoh. Corti1 
Univ. Pryj. Ithaca. N.Y 1967. 

Nkhots. W. If. The place of altculture in economic deselopmenL Pap. presented 
Round Table Conl. Econ. Dcelop. panic. ref. [m Asia. Comagor. Jap. Apr. 1960. 
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duction and industrial capital formation for tile perirxl 1951-52 to 1964
65. Although it would impr.nv the analysis to deal with a longer time 
period, data for a period earlier than 1951-52 would b too greatly in
fluenced by the effects of World War 11. the famine of 193, and the 
Partition of 19.17. After 19fi-l-65. the worst drought in recorded history 
caused distortions that prevailed beyomd the latest )ear for which data are 
available. 

Chapter II deals with cite structure and sources of capital formation in 
the industrial sector and anahses of various related ag,'regate relation. 
ships. In Chapter III the %ariious transfer nirchanisius are ecxanined from 
the point of view ot taxes. direct inscstmtctts, anti the donestic tenln of 
trade. This is followcd by study of tle direct influcte of arictillural 
productior on industrial inscstments through its effect oun prices of 
industrial taw miatcrials and wam ((hapter %V).Chapter ' includes 
anal)sis of the rclau emportantc of various cuilsuiptiont go(x+.% for 
urban atid rur.l are.,s. agT Itichural.lalx)r houscholds. and industrial work. 
ers. As a related subject. .gri iltural pioixtiction and prices as tile% affect 
the demand for industrial produtict,, ire c\arltimcd In C.apter VI the 
indirect effects of ;,grttilturc on inhtstri. c.ipit.l format ion bv me-ns 
of government and ser iccs scctors are duscis.d. .t eonometric model 
based on a sstcrn of simultancous equations has bccn developed (Chapter 
VI) to show the intcerdcepndei.ce of agricltural production and industrial 
capital fornation. The conclusions and recommendations are summarized 
in Chapter VII. 

Chapter II. Structure and Sources of
 
Industrial Capital
 

Study of structure is essential to an understanding of the relative im
portance of various factors that influence capital formation. Study of the 
sources of capital shows how capital forniation is financed. 

Capitalformation, for purross of this study. has been defined in terms 
of investment in (I) gloss fixed assets stich ;I land. buildings. plants. 
and matinnery. and (2) inventories of r.w materialh. finished goxld., and 
work in progrcss during :it .pri-\l:urch pe:ix This definition, gener
ally. conforms with the ucfiittion .idopted by thie U2nited Nation; Sta
tistical Office - Domestic v,,lnial Iorynation is that p.rt of a cotintry's cur
rent output and iilX)rts not consumed or exported luring the accounting 
period, but set aside as additions to its stock of capital goods. 

..oocepts and dcfinitons of capital formation. Statis. Off.. United Nations. New York. 
July 1955. 
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Net capital formation is distinguished from gross cnpital forraatioa in 
anrtes have been made for depreciation.that it is measured alter allo 

netobsolescence, and accidental damage to fixed capital. Conceptually. 
the -dditions to fixed capital (buildingi.capital formation represents 

and workingotier constructions and works, equipment. and machiner.) 

capital (proclucers' stock%) available (or future pro(uctiun. But in terms 

of data and thcir as.ii:,lility. a considerabic amount of %il)Jectivity goes 

into the estitnates of dcpreciation and the rate of obsolescence. Because 

of this and limitd a%.,lahilt%of data, we have been concer, ed here with 

gross. not with net. capital fornation. 
of capital differs somewhatThe struicturc of incdttr%. ad of sources 

b.tween the piblic and private scctors. The sources of capital (onm;,tion 
for tlc prisatc sector arc. bromclly: tl) selifinancing for small enterprises. 
and (2) financin, for large enterprises by way of self-financing. lo.ans from 

the government, net imports, and miscellaneous. The sources of funds for 

the public sector are the revenue account and the capita! account. and 
can be classified as: (1)surpluses from current revenues and public tinder. 

takings. (2) surph ss from railways. (.) borrowings from public (net). 

(4) small savings, (5)other budgeting sources such as the provident fund. 

(6) treasury bills, and (7) net imports. 

Industial Structure 

Estimates of capital structure for large- and medium-scale industries in 

the private sector were derived from studies of the Reserve Bank of India 

on joint stock companies. Matching data on small-scale industries were 

not available. but the small.scale industries sector seems to represent only 
10 to 15 percent of the entire industrial sector, as estimated h sample 

studies of the National Sample Survey.3 The organized corporate sector is. 

therefore, taken to represent the bhav-oral pattern of the private indus
sector. hosyeter. thetrial sector. In otnittirl., the small.sca.e industrie 

direct investments by agriculturists in such fornis a%brick kilns anti sugar 

mills are undouhtcdl uinderestimated. 
For the entire nmanrfacturing sector. which includes both public and 

private industrial sctors. the stncture has been constructed from the 

input-otptit account% for the year 1959-19F0.4 The ata used for this 
were obtained from Annual Survey nf Induslites (ASIj 1959.purpose 

or 100Factoris cmplo. ing 70 or mo'c workers with the aid of power 
or more workers ,ithout the aid of power were completely enumerated. 

The remaining factories, employing 10 to 49 workers with the aid of 

power or 20 to 99 ivork:rs without the aid .,f power. were covered on the 

'GCormcnt of India. Cabinet Secretariat. Na.l Sample Surney Rept. 43: p. 7. May 

193S-May 1956. 
Government of India. Plnning Commissia. 

sudy. 1963. based on Annual su ey of tndus'Ik 
Inter-indusry 
1959. 

tabk 1959. Unptab. 
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basis of probability sample. Public, private, and cooperative sector owner. 
ship limits oi all types were coveted. 

The structure of the Indian manufacturing sector for 1959-60, as 
measured by gross Value Added. is prc. ented in table 1. 

The group of indiscries relating to the agricultural and agriculturally 
based industries - proccssing and naaufactitic: foodstus, textiles, 
leather, and piodt'cts thereof -- accounts for onelhall of die gross value 
added of tile entire nianulac(turing comples I'hs is .accountable pri. 
maily between focxl, bIesrage. and tol)lco idtisttie,, (29 percent) and 

the textiles (17 percent). Iron and steel aild cemcnt ccnnprtc only 5 
percent and I percent of the total grtss valuc athlct. 

The Rescrvc Hank of Indi., (K.BI) ha%himn t il. ing coitoanuously tile 

joint stock companies on a sample basis. gr.hTadalls incrcsing the coverage 

from 750 to 1333 companics. All governimcnt companics (.t% defined II 
Section 617 of the Companie, .Act. 195'i). h.inkig. in.ur.miic and invest. 

ment companies. companies and assoc i.ticmsntot h,,ctioisang for profits. 

and companies limitcd by guar;'rtees wcre emc iaded *hie companies in. 

cluded represented .tlx)tit 79 pcrcent of the cut ire nonfio",ncial. nongov. 

emmcntal. p.chtc.himedcompliny sctor iii trni,, of p-al.-tip capital. 
This sector is callecd the "privatc or,Aiizcd (tot.'" 

The 1333 coripaaics .tur%.c .cl aic grouprd into 29 industries and 6 
groups of industries The industries. .loiig with the major groups, are 

given in the Anncxtire to this chapter. lhc relatic importati.e of eacl! 
industry within cach group and in rcl.ation to oilier industries of other 
groups has been examined from the standpoitnt of gross fixed assets. paid

up capitai, and s.ahie ildc! lndustrics that hasc a direct bearing on 

agriculture. such ;as extilcs. edible oil%. and tc..raahcr. .ind colfe planta

tions and a sample of those tha.t arc (otplctcl.. contrastinig to agricul
ture and ktio'..n to be concntionally inapotrtat. swill -is iron and steel 

cement, electric:.l machinery, etc.. are studied. .nalssis of the data for 

the years 1960-01 to 1961-6.1 siows that the rr:atisc importance of various 

industry groups remainecd almost constant oscr this perioxl.1 In view of 
this. tile structure has been studied in detail unl~v for 1%5-64. 

The percentage shares for the selected indtitr': groups in respect to 

paid-up capital. gross fixed assets and gr(.... added 1963-64 are.. ,lue in 
gi,'en in table 2 The relationships among industries are similar for each 
of the 3 measurc-

In terms of gross value added. tie group p, mrawig and inan ulact ire 

foods~ifyi, tcxtics, Irather,ard products ticico represented the largest 

share, alut .10 per(cnt The sc(ond in importance was the group of 

industries consis:ing of "netals, che,nica/s, vad Ihrir product These 2 
groups compried almost tlrcc.ourtls of the total value added in this 

£aw3. japr S Tla, relationship bttreen 3irricultural vndluction an.. ,nduuvial 
capital formation in Inh. 1951-52 to 194-65. Ar 'nd 3 1-3.3. Thce-it for tckgpt of 
PhD.. Cornell Unit.. Ithaca. N.Y. .icrollimed t 1. 
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Tabk I. ldahl mwit it, I 

clunry Gratis Total Gr value 
output iputs added 

upM. In aeorat p.irw.I 

M~nlag and quar : ................ 163.3 29.5 133.3 (6.9) 

.. 6.7 2.4 4.3 (0.2)I o ore .... ............... .
 
co.... 
 94.9 17.0 77.9 3.9) 
Otb mining .. .. ..... 61.7 10.1 S5.6 2.5) 

Procesiag and manu(actures 
(foadatuffs. textile, kather, and 

I,78.7 1,040.4 (52.S)pioducts thereof)- ...... ...... 2,619.1 
877.4 753.3 (29.0)Fuod, beverAe, and tobacco ...... 1,41.2 


R,,z And leather .. ..... 153.6 81.0 72.6 (3.7 )
 

j.nte and c-" . .. . ...... . 161.7 93.8 67.9 ( 3.31 
526.5 326.1 (16.5)rezul. . ..... 8526 

Proel ng and manufactures 
(mctal, chemicals. and products 

(24.4)then'O: . . ... .. ,151.4 667.9 463.S 

93.8 (4.7)Ira and steel 236.6 142.8 

Aluminum and other nonre raw
 

5.9 (0.3)m, tabs. 18.6 12.7 
39.0 (2.0)Ekria cal eouwpment 101.8 62.8 


,r-.electric-n equipment 
 318.9 179.4 139.5 (7.0) 

7 ansport equipment. 2...... 132.1 105.8 (5.3)27.9 
2120 121.3 90.7 4.6)C.W'm ca-I 

16.8 8.3 (O.S)Feruler. . ...... 2S.6 

Proceming and manufactures 

(not elewhere clAssdhcd):.. ...... 363.6 177.S 166.1 ( 9.4) 

44.4 2Me3 17.6 (0.9)Cement ...... 

Glass. wood, and nonmetallic 

(5.4)indusuies ..... . ...... 188.9 81.4 107.S 
Paper and paper products ......... 130.3 69.3 61.0 (3.;) 

136.4 (6.9)Othr industries: . ............... 297.3 160.9 


Electricity rnerstioi and 
71.2 (3.6)traAMmUMon .............. 124.6 53.4 


Pcounand petroleumb .ppducts ..... 72.0 47.4 24.6 1.2) 

60.1 40.6 (2.1)Othr industrie .......... 100.7 


........ 4,594.7 2,614.5 1,980.2 (100.0)
Total . ............. 


Some*: Gotimntent of India. Planning Comm. Inter.indus. Study Group. Uupub. 
study for 1959. basted on ann. srrv. indus. 1959. 

*Inputs includc ni.tesil rewtotCr. tranti ot, trade margins. indirect taxes and non. 
coopetdLtie imports, 

tl Crore = 10 million. 

sector. The sulroup texiles formed about 32 percent of the total value 

added and nearly 80 percent of this particular group of industries. Cotton 
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Table 2. Suactwe .1 sw pdw epjalted sectao 01Id" 1963-"4 

Number _ -_ 
0( Gro Growcompawkt Paid.up fixe Gam 

capita/ Iawl ade 
AgrkultUe and allhed activities
 

(includig tea. coffee, and rubber
 
plaataions) . . 198 3.8 3.0 


Minig and quarying 60 2.2 L.8 4.1 

P-istmng and manufacture
(foodstuffs, textM le ather and
 
poducts thereoO. 490 30.9 3S.4 39.7
 

cotton textiles. .. 260 15.2 21.1 24.3 
jute textles 56 3.5 4.5 5.3 
silk and rayon textiles . t0 2.2 25 1.6 
wookn textes ....... 7 - - 0.4
cdsb4 ols. etc. 16 - - 0.6

(Subtotal textiles) 333 21.3 28.3 31.6 

Procaaing and matulf...tures
 
(metalh, cheinical. and
 
products therteof) .... 291 34.3 33.2 33.1 

;ron and steel . ....... 2 6.5 11.9 7.4 
crampo.'ta.on equipment ..... 33 6.3 4.8 5.4 
electrcal machinery. etc. ...... 45 3.0 1.9 3.7 
ferrous and nonfrerrou 

meu I prod-r s............... 27 3.3 2.2 2.8 

Picmsung and manufactura: ......... t18 15.7 14.5 II.(
 
cet en. . . ...... . ...... 15 5.0 4.4 2.8 

Ot n ,rustries ......... ......... . 1";6 13.1 I1.1 8.6
 

TotW .... .. . ............ 1,333 100.0 100.0 100.0
 

Seurce: Resnte Bank of India Bul. Nov. 1965. as adapted by Ujagar S. lawa. (we 
footnote 5. p. 8). 

textiles comprised the bulk of the textile subgroup. amounting to about 
77 percent, and the remaining 23 percent was contributed by jute. silk. 
and ra)on. and woolen textiles together. Edible vegetable and hydro. 
genated oils. an intportant consumption.goodis industry. contributed an 
extremely small valucaddced component - lIcs than I percent. In the 
nonagTicult.. .1 industries. iron antid tccl contrihdteI al)out 7 percent 
to th- total valhte added followed by 5 percent froin the transport equip
ment industry. 

Public sector unulertaking were clasificd into 5 broad categories, with 
a total investment ci Rs. 2057 crorcs (table 3;. ltpartmental undertakings
like the Chittaranjan Locomotive Works. Pcramitr Integral Coach Fac

10 
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tory, ordnance factories. pow, and telegraphs workshops. etc.. were not 
included' in the analysis uf public sector undertakings. To study the im. 
portance of the different industry rotips. attention was confined to "run. 

ning conc,-ns" which. csentially, contributed to the industrial prxluctive 
activity az.d formed nearly 90 percent of the completed undertakings. 

Hindustan Steel Ltd. was a Ji|tinct ategory since it formed atout 43 

percent of the entire investment in undertakings covered by the above 
categorization. 

Tabse ). Im.,tmeuu In the pu,' ,ctor by catgorkes, 19&4-.W 

(Rupee Petet t 

Undertakifs und. Cconstruction.. 438.5 21.3 
Running coacerri-ilindustn Steel Ltd. .... 85.1 43.3 
Runnia; concerns-other than Hindustan Steel Ltd. 525.5 25.8 
Promouoccal and deelopmental undertakinp ... 181.9 8.9 
Fimaucial institutions .... ........ 6.3 0.3 

2,037.3 100.0 

Sere: Government of India. Burcau of Public Entcrpri-se. Depnttment of Cabinet 
Affairs. Cabinet Seectariat Annual rvpot of the worLhtig of indusitrial and 
commercial undntakinr of the cetrdil goernu tt for the )far 1.64-6&. 
p. 4. New Delhi. 1966 

The distribution of the total investment and gross value added by 

different industry groups is shown in table 4. 

Table 4. laintsent and grw value added in public sector Indus" 6. 136-48 

Inveament Grow value added 

rups inmW 

Steel .. ...... ...................... 890 43.7) 64 (21)
 
Egie .rs ........ 3S 17.4) 69 31)
 
Cem l.... .......... . .19 1 9.7) 9 4)
.
P eum.....m 241 11.3) -
Mingand nat-Ttah ............. 1..M 7.8) S ( 2) 
Aviato.. anduh*pping... 10 SO) is( 5)
Fnarical -jw.,utions. .. ................ 6 0.3) -

Bailding and rpairing shi s .. . 10 0.5) 1 -

Special category' .. . ... ............ - - 3 1 

Total ....... .. .. . . ..... 2.037 (100.0) 224 (100) 

Figures within brackets show the perentage share of cach Industry group.
 
Soenre: See footnote to table S.
 
*Uodertaklnp with central govtumt t Investmest without ditect resonbility foe
 

management. 
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An important indicator of the real performance of these projects was 
their contribution to the total value added. Ot the basis of the sample 
data. asset/value.added ratio in the public sector was more than twice that 
in the private sector (table 5). One of the explanations was that the 
public sector was in i;,infancy and that all the assets had not been 
utilized to generate Output to the same extent as had those in the well. 
settled pt'ivate sector. .etondly. the public sector included newer equip. 
ment and machinery purchased at much higher prices than their counter. 
parts in the private sector. 

Table 1. Public and pivuf setom. au/value.added ratims 

Gwi. aat Gro Asset/value
value added , added ratio 

rupem in crore 

Public sector ....... 
Private rector... 

1709 
3444 

224 
1029 

7.7 
3.3 

sommr.rSee f!ocnote to tablc S. 

Sources and Pattern of Saving 

To measure saving, the Indian economy can be divided into 3 broad 
sectors: government sc(tor. compri.ing central and state governments. 
local authorities. and clcp.rtnentally owned a%well a, government com. 
mercial undertakings. 1 crnmcnt bank, anti financial corpor.ation,: 
corparate sector. inIticdig Joint stock comp.ites in tie prt.atc htIminess 
sector, Industrial Crctit ..nd Ilvtmcnent Corporation. .nl cooperatve 
institutions; ;'.d homchohl s(tor. comnpr sirng intlivt,.., noncorp)r.ite
business (inclhacing ;igrittaittral sector). .nd )rivatr c(.ilccti'. such as 
temples, educational in'ttitutions. .ind hartt.ahlc foundation' "Ilhe housc. 
hold sector is fn ther -tiIxlhviidcd tnto rural %ctor and urban sector 15 

Saving is defined, in .mcotnting terms. a%the ch.nge in carned -'urpls 
or earned net worth of .mii(.fonoitic uinit. It co'n Ic calculated either from 
the balance sheet as the change (cxchidir.g %.,iution chngc.) in net 
assets or from the incomc .iccoun* as tlC excess of ctentit in(oine over 
cirrent expenditurc itchling dlistrihition to oW.neit. N.tional ,avings 
is the surm of the chant-c, in the earned net worth of all economic units, 
estimated either from tie in(one account or frotn the balance sheet. 

Saving of the corponte sector 
The corporate sector consists of nonfinancial Indian joint sto-.i coi. 

'or detailed treatment nf ,,mrc's and niethods of etniating using. set: PC.e-rz
Bank of India hullctins. Auxsiu 1%1 and March 1965. 

!i.
 



panics, banks, Industrial Credit and Investment Corporation of India. 

nonlife Indian insurance companies and cooperative institutions. Saving 

of the corporate sector includes saving of the subsidiaries of foreign 

companies; it does not include saving of the branches of .oreign com

panies since they are not joint stock companies. To estimate domestic 

corporate saving, saving of the foreign joint stock companies wotud have 

to be deducted from saving of the corxmrate sector. 
Saving of the corporate sector is represented by the retained earnings 

of this sector. Retained earnings are defined as follows: gross profits minus 

interest minus taxes minus disbursed dividends. The retained earnings 

can be obtained either from the profit and loss accounts of companies or 

from their balance sheets. From these ac(ounts. the retained earnings are 

obtained by deduction of distrillutel profits from proits after tax. The 

retained earnings of the entire nonfinancial public limited companies 

sector are estimated by expanding. on tie basis of paid.up capital. tie 
retained earnings of a sample of public limited companies. Life insurance 

companies were regarded as mere conduits of saving; i e. their assets and 
were owned by their policholcrs as aliabilities were treated as ifthey 

group, and variation in their net assets :%as taken to represent saving of 

the household sector. TItus no corporate saving came up thrctigh tile life 

insurance companies. The ret.aint:d carning, of the nonlifeinsurance 
companies were obtaincd from the Inthan lnstr.ance Year lk)xk The 

retained profits of lIcdian %chi-dtuled and nonscheled ha-(Ls .,'ercCsti. 

matwd on the basis of their inronie and exenihtlire data publhsied in the 

Reset'." Bank's statistical tables relating to banks in India. Front tile 

balance of net profit or los b-forc tax were (ledtictctl the piovisions for
 

taxes on )rofits, distrihtitrd jitofits. lxmis pa inents to enlplocs, and
 

payments of gratuity for ttittre sear% with a view to estimating retained
 

profits. The retained carziing,,s of the Intutrial C'rcdit and Investment
 

Corporation of India (ICIC) w,%csestiated on the basis of its annual
 

reports and accounts. The retained earnings of cooperative instittions
 
and other funds, takenwere repr,sented by the inrc.ses in their reserves 


from the Reserve Bank pailihcations Stanlwical Slate'nriets Relating to the
 

Cooperative Mfoveneat In Indin. ThIus the saving of the domestic corpo.
 
public and private limited companies.
rate sector is the sum of saving from 


Indian banks (schedulcd and nonscheduled). coaperattve banks and in.
 
earnstitutions. non.lifeinsurance companies. and ICICI. minus retained 


ings of Indian subsidiaries of foreign companies.
 
Table 6 shows the total saving for the economy and its breakdown into
 

the 3 broad sectors.
 

Saving of the household sector 
wasFor estimating saving of the household sector, the method adopted 


to find changes in the net assets held by this sector. Household saving is
 

held in the form of (a) assets like currency, bank deposits and gold; (b)
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Tebk 6. Vehme sad paauu ot avtnu, I*-I to1 -43 

Govern. Domntic I Houwehod sector ToI 
sector sect o 

Rural IUrban ITotal 

rupee i c1ore
 
1950-51.. 89 (18) 32 ( 6) 148 (29) 234 (41) 382 (76) 503

19S1-52... 171 (35) 58 (12) 151 
 (311 103 (22) 254 (53) 483 
1952-53 98 (25) I (-) 156 (40) 138 (35) 294 (75) 393
 
1951-54. 
 89 (16) 24 ( 5) 169 (31) 259 (48) 428 (79) 5411954-55.. 100 w12) 53 ( 7) 171 (21) 493 (60) 664 (31) 1 817
195S-S6. 117 (121 63 ( 61 171 (17) 668 (65) 839 (82) 1019
 
195-57. . 172 (16) 57 ( S) 178 (171 640 (62) 818 (79) 1047
1957-Sd. 150 (20) 17 ( 2) 170 (221 426 (56) 596 (78) 
 763
 
1958-59. 127 (IS) (221 515 704 86130 (4) 189 (59) (81)
1959-60. 185 (18 53 ( 5) 187 (19) 584 (58) 771 ;009
(77)
1960-61.. 
 215 (17) 96 (8) 201 (161 723 (59) 924 (75) 1235
 
1961-2 312 (26) 86 ( 7) 201 07) 61, (50) 814 (67) 1212
 
1962-63 356 (27) 91 ( 7) 197 (IS) 657 (51) 1301
854 (66) 


Figures within parcnhiicii show tihe pcrcnt3K sJi'jrs of difTerrnt wicMo 
Sowve: Rr.cgie flnk of liidA flul . p 323. Mitch 9M5. 

financial assets such as sIares. seclirities, and insurance policies, and (c)
physical assets such as houc propcrt. agi cultural implements. etc. 

According to the Rc-%erse Bank of India. saving of the hoti.hioll sector 
averaged about 75 prrc ctt of the total saving during 1950-51 to 1%2-63. 
while the shares of the government arid tle corporatc ,cctors aeraged
about 20 percent and 5 pertcent rcsp:-ctrvely (table 6) The "'hotsrhold" 
category includes l)artncrsdi) arid other ,:oncorporatc .titer)rics where 
business.group dccisions miay Influence the level alid use of ,aving. flow. 
ever. such noncorporate saving it: illan iarc;-, hasc claimed well under
10 percent of the estimate of total household %avingover the period. 

The average ratio of sasing to national incomc increased from 5.7 
percent in 1950-51 in There wa,. ato 9.8 1962-63 (tabk 7) however, 
slight ch:cline in tie ratio of iwving to national income during 1951-52 
and 1952-53, and again (tring 1957-58 and 1938-59. )ftcr rising steadily
during 1953-54 to 1956-57. The explanartion for this decline va% that the 
years 1956-57 and 197-58 were the initial )ears of the Second Plan. 
during which many investment schemes with .I fairly long gestation
period were adopted. During this gestation period, tie distribution of 
increased money incomcs would obiously lower the m.arginail profits/ 
wages ratio, since t(le Projccts wili not ield ani% profits during thcir con. 
struction phase. Because the marginal prop,.nsity to Sate out of wage
incomes can be safely assnicd to le lower than that to svc out of profit
incomes. tie narginal saving/inconie ratio would tend to decline with 
the decline in the marginal profits/ wages ratio. This tendency, expected
to operate after a time lag. was visible particularly in 1957-58. it was re. 
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Tebk 7. Volm and pae of saviag of bomused owt, 1M41 M 

Yer 
Ne 
ebank 

ck'oi 
nurac 
policLtor Provdent 

funds 

Net clamnI 
on 

govrnment
sect --

Corp.
& coop. 
sham & 

uritts -

Total Physca 
amt 

Total: 
nBacala 
and 

pbysCaI 

19S0-5 ...... 
2953-52.......-
19S2-3 
19S3-54..... 
29s4-5s... 
195-6 
19S&-57... 
19S7-S8. .. 
198-59.... .. 
1959-60... 
1960-61 
1961-62.. 
1962-63... 

74 ( 19) 
205 -41) 
22 (- 7) 
24 6)
91 14) 

200 24)
S1 6)
4 7) 

104 (IS) 
119 (16) 
144 (16) 

84 (10) 
150 ( 18) 

-35 (- 9) 
-4t (-16)

27 9) 
8 (-2) 

34 5) 
-( 
S 1 
3 ( 9) 

26( 4) 
58 ( 8) 

- S (- 1) 
98 (12) 
43 ( 5) 

rupees in crares, at 1948-49 pric.-s 

17 (4) 30 ( 8) -98 (-26) 31 (8) 
10 (4) 31 (12) 6) ( 25) 21 ( S) 
17 (6) 41 (14) -35 (-12) 13 ( 4) 
20 (S) 7S (18) -54 (-13) 23 (6) 
2S(4) 93(14) 44 7) 41 (6) 
29 (3) 91 (11) 32( 4) 54 (6) 
21 (3) 91 (1) 62 ( 8) 82 (10) 
24 (4) 98 (17) 40( 7) 5 (9) 
32 (5) 99 (14) 19( 3) 36 (5) 
40 (5) 103 (13) -12 (- 2) 48 ( 6) 
4S (S) 136 (IS) 19 ( 2) 53 (6) 
56 (7) 133 (16) -19 - 2) 69 (8) 
S1 (7) 14S (17) -24 - 3) 56 (7) 

19 ( 4) 
-21 (-8)

41 C 14)
80 20)

328 so) 
406 (48) 
312 (39) 
309 (53)
316 (46) 
356 ( 46 
392 (43) 
421 (S1) 
427 (S) 

363 ( 96) 
2'S (106)
2S3 ( 86) 
348 (80)
336(50) 
433 (22) 
506 (61) 
287 (48)
388 (54) 
415 (54) 
532 (S7) 
3YP3 (49) 
427 (49) 

382 
2S4 
294 
425 
664 
839 
818 
596 
704 
771 
924 
814 
8S4 

Figurs within 
S e e: Rewrve 

paic"lthcms Irprent pevrlmLa of houwtold 

Bank of India Bu., p. S32. Marich I6. 

sector** mving. 



inforced by the rise in food prices, which led to the increase in wage
incomes and the additional taxation, particularly, in the form of excise 
duties. Further. the rise in food prices affected adversely the real incomes 
and hence the capacity to save of tne wage and salary earners in the non
agricultural sector. The operation of all these factors was further accen
tuated by a sharp drop in agricultural output anti by the decline 'n prolts 
in the cotton-textilc industry, as a result partly of a decrease in the export 
of cotton textiles and partti of the lower domestic demand for cloth. The 
latter was due to the adverse effect% on real incomes in the nona:ricgdl. 
tural sector of a sustained rise in food prices As a result of all these 
factors, saving of the corpraite and the urban household sectors declined 
during 1957-58 and 1958-59. saving of the rural household sector also 
declined slightly. The incrcase in saving of the government sector was too 
small to offset the decline an saving of the other sectors. *Pic volume of 
aggregate saving. therefoic, declined substantially and the saang/income 
ratio dropped also. 
The volume and pattern of saving of the hous-hold sector (urban and 

rural), which is the momt important element in s.iaving in thlc economy. 
are shown in table 7. This table %lowsthe relativc ,mpo>rt.me of financial 
and physical elements in saving of the houseclhold ,-ctor. and slows alU) 
that the financial conipotcsit hlis grown considerably at the cost of ph.si. 
cal component. The financial assets (currencyv. net hank dclxsits, provi. 
deti funds, insurance xplicics. cxper.ativc :mn([ corlratc shares and 

'sec'irities, and net clhil on goernmet %cctor). lhi(- h accounted for only 
4 percent of the hiotischiold sector's saving in 1950-11. rose to around 50 
percent of this total in 19(2-63. The plisi.l assets (house property. 
agricultural implements. ctc ) showed a complementarv decline front 96 
percent to .19 percent. Among the financial is-cts. "'shaarcs anid ,crurities 
and insurance poli. ies maintained almost constant l)rl)ortions of the 
total, while the "providcnt funds- sliocd a definite increac during this 
period. The remaining components showed slight fluctuations around 
the average rates. 

Investment in urban ho,,ing. which form%a part of "plhysical assets." 
is estimated on the assunption that the net rental return on urban 
housing is 7.17 percent. This assumption, as well as the share of urban 
housing income in the total income from house property, is based on the 
studies of the Central Statistical Organitation ((.SO) entitled Proposals 
For a Revised Sries of National Income Estimates for 1955-56 to 1959
60, and Estimates of Gross Capital Foaamation in India, 1918-41) to 1960
61. Since estimates of urban rental income for the 'cars 1950-51 to 1954
55 and 1960-61 to 1962-63 were not given in the GSO's abose papers, they 
were derived by assuming that income front urban housing rose annually 
by 0.1 percent - the rate that corresponds to the average rate of growth 
of urban housing income front 1955-56 to 1959-6. 
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Reationship between national income and saving 
The series of data on national income as estimated by the Central 

Statistical Organiz.,tion and on saving estimated by the Reserve Bank 
of India are presented in table 8. 

Table 8. Natloea, income and domemk saving. 19*-1 to 1962-4 

Yea 
Nacoa1 
inome 

Dometic 
saving 

Increment 
M 

Increint 
in 

S/Y 
ratio 

(Y) (S) income saving 

rupee in crota PW=a 
195 ............ .850 $03 S.7 

1951-52 ............ 

1952-3 ............ 

9,100 

9,460 

483 

393 

250 

360 

(-)20 

(-)90 
5.3 

4.2 

1953-54 ............ 10.030 541 
570 148 

SA 

1954-55.......... 10,280 817 
250 

200 

276 

202 
8.0 

195S-56............ 10,480 1,019 
520 28 

9.7 

t956-S7 ........... 11,000 1,047 9.5 

1957-s8 ........... 10,690 763 
(-) 110 (-) 274 

7.0 

195-9 ............ 11,650 361 
760 9 

7.4 
210 146 

1959-0 ............ 11,60 2,009 8.S 

1%0-61 ........ 12..12,730 1,23S 
870 226 

9.7 

1961-62 ............ 13,060,212 
330 (-)23 

9.3 
1962-3 .......... 1 3,310 1,301 

2509 
9.8 

Seurs: Goemment of India. Cabinet Secrtariat. Departmetg of Stattlia. Contra: 
Statistial Orpnization. Estimates of Vtional Income, Delhi. various isiu. 
Reaene Bank of Indta Bul. p. 323. March 1965. 

Trend lines fitted to national income (Y) and saving (S)data for 1950
51 to 1962-63 are shown in figure I and their equations are: 

Y - 8350.76 + 375.16t R' - .98 
(15.125) 

and S - 358.88 + 71.63t R' - .81 
(10.20) 

The rates of growth of national income and saving around their mean 
values, as computed from the trend lines, are 3.4 percent and 8.3 percent 
respectively. The marginal ratio of saving to income over the entire period 
is about 18.6 percent. 
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The line of regression of saving on national income is:
 

S - -1241.67 + .1915Y
 
(.0255)
 

with a correlation coefficient of 0.91. The marginal saving/income ratio 
as calculated from this equation i- i-3.2 percent over the whole period. 
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as compared to 18.6 percent calculated above. Similarly, the average say.
ing/income ratio is 7.7 percent from the regression equation, as compared 
to 7.3 percent worked out otherwise. With a marginal propensity to save 
of about 0.2. the investment mltiplicr amounts to about 5. 

The saving/income relationship after removing the trend? becomes 

S'- -4.56 + .050 Y' r - .79
 
(.018)
 

showing that even in terms of short-run fluctuations, the correlation 
between saving and income is fairly high but not as high as when 
including the secular trends. 

Relatimship between agricullural production 
and national income 

The data regarding the relationship of income from agriculture as a 
proportion of the national inicome arc given in table 9. 

During the periol 119-50 to 164-65. the national income increased 
at a moderate rate of about 3 percent. whereas the income from agricul. 
ture increased at an annual tate of 1.2 percent. The contribution of 
agriclture to the net national output has been declining during this 
period from about -19 percent in 19.19-50 to 43 percent in 1964..65. 

The relationships of national income with agricultural production and 
food-grains production from regression analysis are as follows: 

Y - -9.64 + 1.136 X6 r - .97
 
(.071)
 

Y - -8.98 + 1.166 X' r - .94
 
(.117)
 

These relationships, after eliminating the trend, become: 

Y' - 66.39 + .348 X' r - .51 
(.165) 

and Y' - 83.34 + .176 X1 r - .34 
(.134) 

where X's, X" and Y'are the agricultural production. food.grains pro
duction and the national income after eliminating the trends. As cx. 
pected. there is a stromg positive conelation between the national income 
and agricultural production and food.grains production, the former being 
the stronger. The correlations do not remain so strong after the trend is 
extracted. The lines of regression for national income on agricultural
production and on food-grains prodtuction rin parallel to each other. It 
should be immaterial to pit. either of them to explain national.income 
'No4ational]y. the %ariahbes alter eracting their trend ha~e a prime on thcm. 
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T4bk 9. Apkultil and nadosad Iacm, IMA-9O to 1964-6 

N ational (o m (3) Agpri- iFood-Lmotoie ag'ri- 11N7o- 

yew ~ per. cultural j It,'ifts INational 
Yea cunlwtc Ce production Ipcoductson icmioco.
i 

(1) 	 (at 1948-49 prices) of (2) (194
(1949-100) I 49-100) 

( (7)
(4) ((2) (3) 

100 carts of rupees 

49.4 100.0 100.0 100.01949-50... &8.2 43.6 
102.3195S.-51... 88 S 43.4 49.0 95.6 90.5 
105.21951-52.. 91.0 44.4 48.8 97.5 91.1 

94.6 46.0 486 102.0 101.1 109.41952-53. 
119.1 116.01953-54.. 100.3 498 49.7 114.3 

1954-55. ... 102.8 50.3 48.9 117.3 11S.0 118.8 
115.3 121.21955-56. 104.8 50.2 47.9 116.8 

1956-57. 110.0 52.5 47.7 124.3 120.8 127.2 
115.9 109.2 125.91957-5. . 106.9 50.1 460 
1339 130.6 134.7195S-59.. . 116.5 55.6 47.7 

1959-60. 118.6 55.1 46.5 130.3 127.9 137.1 
1960-61.... 127.3 59.0 46.3 1422 137.1 147.2 

45.3 144.8 140.3 151.01961-62 .... 130.6 59.1 
57.9 43.5 137.5 130.4 153.91962-63.... 133 1 
59.7 42.7 1426 135.9 161.51963-64... 139.7 

1.46... 150.5 65.0 43.2 157.6 149.1 174.0 

irm Govternment of India. Cabinct Sertit. Department of Statimilcs. Cetral 
SutLItk l Orpnlation. Estimates of National Income. 

Govtemment of India. Matntsy of Food 3fnd AgTicuIIure. Dilrtorate of 
wwlocmi and Statistics. Adgnculturaf Situation inInd.a, pp. 416-417. New 

S 

Delhi. Aug. 1965.
 
Besrve 1966.
Bank of India BulletIn. April 

behavior. The correlation. however, is slightly'better between Y and X8 
than between Y and X t . 

Relationships between saving, agricultural production, 
and terms of trade 

The trends and the growth rates of saving and agricultural production 
are summarized ;n table 10. 

The relationships between different sources of saving are shown in 

figure 2, and simple regression equations, after removing the trend, are 

given below: 
S'1 - 147.28 + .068 S's r - .31 

(.063) 
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S" - 148.40 "t 2.142 S' r - .40 
(1.502)
 

Spa - 295.71 + 2.228 S' r- .40
 
(1.617)
 

where S. Sb, S"b, S,*, 
 and St represent corporate saving. household saving.
urban and rural household saing. and total domestic savings, respec.
Uvely. 

Tebk 10. Eadnat of emd cocfdfvua tr aIlng. &Trkuhlusa puoductio. Ndrati of agricuisml to -amfactum, prices. 11.404-1 to 1%2-w3 

Saving Tred value Growth rate 

It La oam prcteot
Corpocate ctor S, ...... .............. 
 4.78 9.4Rua oseocts~ .......... 4.47 
 .5 

.Urban houhold S ..... 45.06 9.3To t total P.ndDomei.c total savn 
S 

S..
. . 49.55 7.7

71.63 8.3Agicultural production X6 (patent) .......... 4.01
ReLative pfx l: pa/pa ................ 
3.3
 

.. -. 58 -. 6 

S4 re: Tables 6. 9. 21. 

The correlation between saving in dbe corporate sector and in the urban
household sector, and also between insaving the corporate and total.
households sectors, is .4 each and is higher than the correlation betweensaving in the co-poratc and rural household sectors. The correlation
between saving in the domestic corporate sector and the urban household 
sector is real and imx)rtant hccause the former may be increasing its
saving for the santc rcasons as those for the total households sector. On
the other hand. the factors that encourage increased corporate saving
would initiate more new issues. Thes issues (cooperative and corporate
shares anti securitics). which form about 7 percent of the household 
sector's saving. would encourage saving trends there. 

The relationship between different sources of saving and agricultural
production and the terms of trade are also illustrated in figure 2. The
regression equations fitted after extracting the trend from all the vari. 
ables, are presented below: 

Agrikultural production: 
So ° - -79.08 + 1.043X r - .23 

(1.351) 
S't - 53.82+ .980X& r- .97
 

(.072)
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°
S" - -761.06 + 9.869 X r - .40 
(6.90S)
 

Sb - -717.30 + 10.960 X* r - .43
 
(6.896)
 

Si - -355.93 + 8.115 XI r - .30
 
(6.677) 

Rteladve pricm: 

So - 123.94 - .981 pl/p- r - .27(1.05s1) 

S - 142.10 + .064 pa/p- r - .06
 
(.238)
 

So = 897.32 - 6.755 p-/pn r m .34
 

S% - 1036.87 - 6.662 p/p" r - .33 
(5.671)
 

X - 1285.02 - 8.224 pe/p r - .39
 
(5.859) 

Thee isalmost perfect correlation, as would be expected, between 
saving in the rural households and agricultural production. The corre. 
lation coefflcient between agricultural production ar.u o"'por-ate saving 
is low at .23. whereas thos for the turban houscholds and the total houst
holds sectors arc .40 anti .13. There i%a positase correlation of .3 btween 
agricultural prodtution and domestic aaing 

The "tcrms of tradc" j,-p" isalmost tnoi related with the rural house. 
hold saving and bear% -. itvcr,c rclatio, htip with corporate. urban 
household, total hocshiohls. ;and domestic corxor.atc ,ectors. with core. 
lation coefnclrets of .27. .23. 33. and .39. The rclationslps presented in 
figure 2 show hcttcr correlations Ibetwncc..agricultural production, domes. 
tic terms of trade. and the .avig,(oit'omncrt%thait thow described above. 
because of trend factor. "lhe coit icts 0ndlcat' the relationships in 
terms of short.ron Iluctuations letwncc diffcrcnt variables alter trend 
has b-en eliminated front their timc scrics. the presence of which was 
boosting the correlations of these variables. 

Sources of Capital in the Private Industrial Sector 

The main sourccs of gross capital for iation inthe organized industries 
sector, which rprescnts Ietwccn 80 and 8"5 percent of the entire private 
industrial sector. arc industrial xorrowings and deprciation provision. 
The relative share of small public hmitcd companies in terms of profits. 
borrowings. and depreciation in the total corporate sector is small and 
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has been omitted from this analy-sis. The relevant data relating to large
publi: limited companies appropriately expanded to represent the entire 
nonE,'-ncial, nongovernment corporate sector are presented in table 1i. 
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Tabbl MI. mcr of Inawseaa, private kial sam, 1951-62 19 46II. 

Yew Retained (Ipx6u aBoowaJct I Ii Growitio (P t@wTota l lvetaI omnv 

rupea in crores at current prices
1 ......................... 38 (28) 42 ( 31) 55 
 (41) 135 141 271932-53 ......................... i (30) 41 (111) (-) 15 (-) (41) 37 41 27
1953-54 ......................... 20 (30) 
 44 (67) 2 (3) 66 52 381954-55 ......................... 26 (22) 
 45 ( 38) 47 (40) 218 112 23 

to 1955-56 ........................ 44 (30) 53 37) 48 (33) 145 I581956-57 ........................ 38 (17) 55 25) 127 (58) 220 299 
28
 

1957-58 ........................ 18 (18) 62 ( 29) 133 (63) 213 296 
13
6
1958-59.. ..................... 24 (16) 69 46) Sb (38) 149 197 12
2959-60........................ 50 (39) 73 (57) 6 ( 4) 129 155
1960-61 ..................... 67 (24) 121 (44) 88 (32) 

32
 
278 287 231961-62 ....................... 65 
 (22) 142 (48) 91 (30) 298 363 181962-63 ... ................ 54 (16) 153 (46) 125 (38) 
 332 365 is1963-64 ................ 73 (19) 174 (45) 141 (36) 388 409 1
1964-65 ...................... 78 (17) 199 (45) 170 (38) 447 428 is
 

Fijums within pa'thaas "w Lhe PeI Latge &hdr.
 
.euvrm: Rcw'r Bank of India Monthly Bulletin. Sptcml-r 19S?. June 1962 and Nowsenbe IOW.
 



The net retained prolit internal resources, and to~t-l investible funds 
are defined below: 
* Sda proured + other income + clotdog scks of olmbed goods and work.Lna-pegi
 

- graf Income.
 
" Opening tocks of finished goods and the work-In progress + raw materiab + .abrflt 

and wage bencfits. + b:-d debts + excite ducks and ceu + other manuflaclurlng 
expenase = working expcnses. 

" Grow Income - working expmnwi' - depreciation = gross profim
 
" Gro. profts - inter- - mautging aents" remuner'3inn = profu before tax.
 
" Profits befoic tax - tax prostuson = profits aflter tax.
 
" Pro6zu aflter tax - ditursed dividends = net retained profits. 

* 	Net retained prOels + depreviation Allowance - mlLa4cement expenditure - inteaW 
resurces. 

* 	 Internal retources + loans and borrowings. + invesmenct by goseuuent = toal 
insetible fundi. 

Borrowings includc those from banks, statutory financial corporations, 
debentures. mortgages. anti others. The equities have been excluded from 
borrowings because the shares of working capital and actual investments 
out of the equities" fund are not known. The "total" in table 11 is sup
posed to represent the available rcsourccs fc~r financing capital formation, 
but this does not tally exactly with the actual capital formation. One 
explanation for this diircpancy could be the dilfcrc:t depreciation 
allowances and incom)lete rmplaccment cxpcndit tirc in the company 
balance-shect anal)sts for the same ),%i. atid for the same set of companies. 

The profits and borrowings a% percctt;.ges [oftotal supply of investment 
funds are shown in tal)e II. For the pcrtoW 1951-52 to 1964-65, the 
proportion of retaincd profits did riot vary niuch around its mean value of 
21 percent. except for 1957-58 when profits supplicd only about 8 percent 
of the investments. "That)car, borrowings were tl.: highest as a proportion 
of the total investilIc fu(,. Over the entire periotl under consideration, 
borrowings constitute(! alut 36 percent. retained profits 21 percent, and 
the depreciation allowance 43 percent of the total supply of investments. 

retaine profits
The coefficicnt. investments x 100. works out as 18 percent for the 

entire period. 
The tread values and the rates of growth of real profits, borrowings, 

depreciation, and the investments are summarized in table 12. 
The rate of incre:%se of gross investments over the years 1951-52 to 

196S-65 was about 10 percent. and that for profits was 8 percent per year; 
this lower suppl, of self.invcstment funds was compensated by a higher 
rate of 10.6 percent of borrowings to meet investment demand. The rates 
of growth of chpreation. borrowings, and profits appropriately weighted 
would give approxiniacely the rate of growth of investment. 
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TebLk 12. EMIata of treed vas1 and rate of gotth r p s baiajg ad 
tamc* ptvate oqalambd tector,1951-1 so 1964-45 

Trend vabse T Rate of growtb 

R& is C pCttas 
Prwts .. ....... 3.09 8.0
 

ocnowint. 7.26 10.6

avatumntu2&.76 9.6 

Proft + nvestmentu (percent).. -04M. -4.1
Depreciation. 1.16 15.6 

SOs't: Table II modified inirnis of consant pfiors. 

For increasing profits. increasing income is a preequisite and is borne 
out by the following relationship: 

- -2.10 + .014 Y
(.003) 

where ,D are the real retained profits and Y-,;'e real income for the 
industrial sector from thlsale proceeds, closing socks. and other incomes 
to the enterprise. Thc correlation coefficient between v- and Y- is0.83. 
significant at csen a I percent level of statistical signific.,nce. This cor
relation reduces to .5 if the trend is removed from *Ioh these variables 
bu still the regression cocefficient of r on Y is significant at 5 percent. as is 
seen from the revised fit: 

- -2.13 + .025 Y' 
(.012) 

The regreision of borrowings on the money supply shows a significant 
regression coefficient with a correlation coefficient of 0.75. The linear 
regression equation in tni, cae is: 

B" = -77.34 + .059 m 
(.015) 

where B- is the borrowings by the industrial sector and m is the money 
supply with the public. bWilt varijbles being at current prices. Borrowings 
and mone).supply equation after extracting trends gives a correlation 
coeffcient of .4. showing that the existence of trends in hoth these vari. 
ables was increasing their correlation. The revised equation is 

'
 B - -130.94 + .098 itt' 

(.056) 
The elasticity of boriowings with respect to money supply shows that a 
I percent change in money supply is accompanicd by a .9 percent change 
in the borrowings. 

Profits and borrowings can be complementary in some situations and 
supplementary in others. Borrowings may increase when profits increase 

26 

http:B--130.94
http:avatumntu2&.76


because it is profitable to invest more than what profits alone would allow. 
On the other hand. if profits cecrease, horTowings may have to increase to 
provide operating funds. As a result, the line of regression of profits on 
borrowings shows little relationship once the trend is removed: 

e- - 17.33 + .006 B'' r - negligible
 
(.103)
 

Sources of Capital in the Public Industrial Sector 
Sources of capital for the public industrial sector are shown in table 13. 

The investment in the public sector fron year to )ear dilfers from capital
formation shown by the total in column 5 of tal)l,:13 to the extent of 
changes in working capital, financial investments, and deferred revenue 
expenditure. 

Table I). Sou a of capital. public iud.ituiil s€r, 1960-61 to 1964-68 
SCetilneed in 

Retained Borrowitt equity Depreci- TotalYear profits (2) cap.ae aaln (S)
(1) 
 (3 [ (4) 

rupce inames at current price
 
1960-61 ...... 7.S 4.16 26.15 S.97 90.79
 

(8.3) (4.6) (28.8) (58.3)
1962...... 6.61 74.84 24.40 40.80 146.65 

(4.S) (51.0) (166) (27.9)
1962-63 ...... 5206
13.20 73.97 52.95 192.18 

(6.9) (27.1) (38.5) (27.5)t963-64.... 15.51 279.74 400.1950.24 54.70 
(3.9) (12 6) (69.9) (13.6)1964-65. 6.82 349.13 524.7489.47 69.32 
(3.2) (17.1) (66.5) (13.2)1965-66.. 59.65 270.77 753.39 270.74 1354.55 
(4.4) (200) (55.6) (20.01 

Figures within brackcts arv tc perccntage shares of diff.it sources in each )ear. 
Strce: Sm footnote to tabk 3. 

Because of the limited profits, the bulk of the investments are financed 
through different f,)rms of 4orrowings. changes in equity capital (some of 
it is earmarked for working capital), and the depreciation fund. The total 
borrowings account for nearly 7. percent of the total supply of investible 
funds for the public %e(tor.a g.tnst 3 percent for the private ,ector.
The main reason for this dillerential is that the public sector is in its 
infancy and requires uinusually large suims lrom outside because it is un. 
able to generate enough finance-%(f its own. 

Table 14 compares capita! c'xpeuditure in the public sector, aggregate 
domestic saving, and external assistrnce. 
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Table I. Public pt~s alexpeadhiar, aggregate do'k uawai and external 
amwauaace, 1951-52 to 1962-43 

Capital 	 External aul4stanc 
disbu sement 

Year (central ad Aegate
stztav"ng 	 with without 
gem t 	 P.L P.L 

rupees In cTot at 1945-49 price 

19$1-$2 ..... ... ...... 440 483 16 Is 
192-53 ............... 303 393 27 26 
1953-54 ............ . 463 541 31 30 
1954-55 ........ ....... 827 S17 52 St 
1955-56... 847 1019 76 75 
1956-57 . ............... 1041 1047 145 106 
1957-58 .............. 1220 763 257 131 
1958-59 . 1153 861 276 19S 
1959-60 .... 1342 1009 338 234 
1960-61 ... ... 1471 1235 419 224 
1961-62... 1626 1212 339 251 
1962-63... 1906 1301 449 326 

S wr s (1) 	Government of India. MNnitry of Fmanor. Budgets of the ta and 
central golrinmcnLts 

(2) Pxsme 	Bank of India Bul. March 1963. 

The trend lines filted to the data for capital expenditure, e.ernal 
assistance, and saving show the following results: 

Table 15. Estimates of Orend %aduc and rages of growuth of -apital dbbunememt in 
the public sctor, agTrelpte uvngs and enual aulsance. 1951-52 to 1902-45 

Trend vaJue Rate of grothJ 
l is Croma, percnt 

Capital disbursement 1 . 135.5 12.9 
Aggregate saving: S'.. ......... ... . 74.9 8.4 
External adtance 

(1) including P.L 480 	 43.S 21.5
(2) excluding P.1- 480 ... 	 28.3 20.4 

Seutre: Table 14. 

This confirms an obvious result: the aggregate saving was not adequate 

to meet the needs even of capizal expenditure in twe public sector. much 
;es for the entire economy. Foreign assistanre filled dic gap. The regres. 

sion equation of public.sector capital expenditure (Is) and aggregpte 

saving (St) is: 

I' - -281.89 + 1.5S' r - .91 
(0.22) 
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which, after removing the trend in both variables, becomes 
'
 Is - 29.42 + .479 S'l r - .53
 

(.126)
 
This confirms the expected results that Is and S'have a statistically sig.
nificant regression coefficient. Similarly, the external assistance has a high 
correlation, with Is. 

The higher rate cf growth for the total external aid (including and 
excluding P.L. 480). in relation to the growth rate !or 19 shows the com
pensating role of the former for financing the public sector investment 
outlays. The regression lines of I on external aid are: 

1' - 466.07 + 2.91 F 
(.31) 

and Is - 417.86 + 4.58 Fe 
(.42) 

where F stands for external assistance including P.L 480 assistance and 
FO without P.L. 480. The regression coefficients are statistically significant 
at the 5 percent levels of sign ,icance. The correlaion coefficients between 
16 and F and Is and FO are fairly high at 0.95 and 0.96 respectively. The 
high correlations were the result of the presence of trend in b.oth these 
variables. Thes equations after iemoving t: e trend become: 

l"- 361.92 + 1.048 F r - .5,;

(.045)
 

I" - 338.73 + 1.601 F" r - .63
 
(.568) 

Although the correlation coefficients are reduced to .56 and .63 after 
removing the trend, the conclusion that foreign assistance has much to do 
with the public sector capital disbursements, still holds. 

Agriculturalproduction and public-sector investments 
Agricultural production may be influenced by the level of public sector 

total investments. The data relati;,g to these 2 variables for the period 
1951-52 to 1964-65 are presented in table 16. 

The linear regression of agricultural production (X) on public capital
expenditure (Is) based on the above data, after removing the trend, works 
out as follows: 

We - 104.93 --.008 I" - -. 18 
(.012) 

The regression coefficient is not statistically significant. There is little 
correlation between agricultural production and government capital 
expenditure.

Assuming :hat a straight-line equation is a reasonably good empirical
statement of the relation between agricultural production and foreign 
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Tabl 16. AgIrkuhal pIroductlia, ibaesmna. od oirci ad, IMI-S2 
to 1964-3 

Index of r'-pital Exterial aid 
Year icuu expediur 

pd i (pb wih 
P.L5CCtoti) P.L 

rupee in aroces 

1951-52 .......... .... 
19S2-53... ........ 
1953-54..... .... 

97.5 
1020 
114.3 

440 
303 
463 

16 
27 
31 

is 
26 
30 

1954-55 ........ .... 117.0 827 52 51 
1955-56 ............ . 116.8 847 76 75 
1956-57 ... ...... 124.3 1,041 145 106 
1957-S...... 115.9 1,220 257 131 
1958-59 ......... 
1959-60..... ...... 

133.5 
127.9 

1,153 
1,342 

276 
338 

195 
234 

1960-61......... 137.1 1,411 419 224 
19612............ 140.3 1,626 339 251 
1962-63 ........... 130.4 1 1,906 449 326 
1963-64 .......... 13%.9 2,171 594 409 
1964-65 ........... 1502 2,330 718 503 

*At 1948-49 prim
 
Sewnt (I) Rewne Bank of India bullctinl.
 

(2) 	Go<ocimment of India. Mintsry of Finance. Budget.. of the aentral 
gotenmcni Ncw Ul.ii. 

(3)Govemment of India. Ministry of Food and Agriculture. Directote of 
Ekconoici and S4alistim. Ag'TiculIurA3 uituaoInin India. New DeMJ. 
Aug. 1965. 

as: tance with and without the P.L 480 component, a linear regression 
has been fitted, after climinating trends, with the following results: 

'
 X s - Io:.05 - .010 F r - 12 
(.023) 

aid X'" - 102.27 - .010 F" r - .09 
(.032) 

where F and FO stand for external aid with and without P.L 480, and 

X" is the agTicultural production index. The regression coefficients in both 
these equations are nut statistically significant at the 5 percent level of 
significance, and there is an insignificant correlatio., between X's and 
foreign assistance. 

Foreign aid has been %ery little concerned with the agricultural sector. 
The main effect of foreign aid in regard to agriculture has been through 
P.L 480, which has kept agricultural prices down somewhat and. there
(ore, may have resulted in a leclining trend in agricultural production. 

so
 



Annexure to Chapter II
 
(auafication of Manufacturing Indutria
 
Adtpted by the Reserve Bank of Indiao


i. 	 Agrkulture and allied actitit,.
 
Tea plantations
 
Coee plantations 
Rubber pLantations 

2.Mining and quarvting
 
Coal mining


S. ProccAng and manufacture-(ooidtuls ItJJx katb,er aNd pnoducts theof 
Grains and pulse
Edible ,egteablc and h)drogeated oU
 
Sugar
 
Tobacco
 
Cotton text$l",
 
Jute textile 
Silk and raton textiles
 
Woolen textilk
 

4. Proces ng and manuracture-mtal. csomiah and products threo 
Iron .nd sitl 
Aluminum 
Nonerrous metals 
Transport equipment
Jectricai maciner). apparatus. applianc

Machinery (other than 	

etc. 
transport and electrka)


Founduki. and engirnwring workthops

Ferivuslisonferroias mct.l products 
Basic industrial dclcmicahl

Medicines and plannaceutical prepainslt.

Other chemical products 
match" 

5. Proctsng and manufacturc.-nca esnewhen, cla. &4 
Mineral oils 
Cement 
Pottery. chin., and earithenware. etc.
 
Rubber and ribber manufacturs
 
Paper and paper products
 

6. 	 Other Industries 
Conu ruc ion 
Ekieiricity gencratilon and supply

Trading
 
Land and estate
 
Shdpping

Hotel. retaurants, and ealtig houes
 

*Rter Rank of India. November 195. 
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Chapter III. Means of Agricultural Contribution 
to Industrial Capital Formation 

The channels by which agriculture contributes to industrial capital 
formation are direct investment by farmers, taxes, and the price mecha. 
nism. Taxes and price mechanisms arc discussed in this chapter. Un. 
fortunately, there arc insufficient data to pernit discussion of direct 
investment by farmers in industry. Such investment is, presumably, 
primarily in the small.scale.industrics sector, which forms only 10 to 15 
percent of the total industrial sector, although recently it !.:c,,, g-'ow
ing rapidly. 

Taxes 

Table 17 represents the average ratio of taxes to income in the agri. 
cultural and nonagricultural sectors for 1950-51 to 1964-65. It is clear 
fom this table that during all these years. on an average, the agricultural 
sector has been paying between 3.5 to 7 percent of its income as taxes, 
while the nonagricultural sector his been paying more than double this 
percentage. According to Gandhi,* the inequality involved would be more 

Table 17. Ratio of taUes to income for axriculturtl ,nd nomagricWtuzal setor, 
195051 to 1964-6 

Yeaur AgT cul tural Noag-kcuturaI 
leto ueCtor 

1950-51 .................................... 3.6
 
1951-52 .... ............................ 3.5 9.5
 
1952-53 ... .............................. 4.2 8.9
 
1953-54 ... . ............................. 4.0 8.8
 
1954-5S ................................... 5.1 9.1
 
1955-56 ................................... 5.4 11.8
 
1956-57 .................................... 5.1 9.9
 
1957-58 ... ............................... 6.2 13.7
 
1958-59 .................................... 5.5 11.6
 
1959-60 ........ .......................... 5.9 14.3
 
1960-61 .................................... 5.6 13.1
 
1961-62 ... ..... ......................... 5.7 14.4
 
1962-63 . 6.9 16.2
 
1963-64 .. . ............. .............. 6.9 18.2
 
1964- 5 ........... .... ....... ...... 5.6 18.3
 

Sewre: (1) See footnote S.p. tI. Bawa. U.S.. uble 4 1. 4.2. 4.S. 
(2) See footnote 8 below. Gndl.i. V. P.. pp. 86-87. 
(3) Reserve Bsnk of India Bulletin. April 1966. p. 396. 

OGandhi. V. P. Tax burden in Indian apiculture. p. 27. otl.LPM. Taxaion. 
Harvard Law School. Cambridge. ,MaSs 1966. 
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obvious if t- marginal tax burden were calculated. Defining the marginal
tax burden as the ratio of additional taxes to additional income for theperiod 1950-51 to 1964-65. the marginal tax burden for the agricultural
sector was only 7.5 percent. while that for nonagriculture was as much as
44 percent. This shows how disproportionately the nonagricultural sector 
has been bearing the burden of additional taxes impowd to fin.,ace the 
process of economic dcvelopnent. "I'h implication is that the transfer 
capital from the agricultural -o the nonagricultural sector, for which
additional taxation isconsidered an efficient means. has not been effective.
The taxation rate in the agricultural sector has been lower than that in
the nonagricultural sector: in particular, the richer sections of the agri.
cultural sector were favored under the prcstnt tax system in which the 
tax is proportional in ch.'ractcer, as compared with the richer sections of 
the nonagricultural sector, %%here taxation is progessive. 

Investment and Productivity in Agriculture 
Investment in agriculture is defined as the sum of private investments 

on farms, of the nonmonetized component, and the government invest
ment (table 18). Agricultural investment increased 40 to 45 percent be. 
tween 1950 and 1961 (taking 3.%car moving averages). The nonmonetized 
investment has been assumed to have remained a constant proportion of
1.5 percent of the national income. Even the investment per worker in
agriculture, defined as the ratio of the index of agricultural investment 
to the index of workers in agriculture, has risen during 1950-1961 by 12 
to 13 percent. In comparison, the productivity per worker, defined as the
ratio of the index of agricultural production to the index of workers in 
the agricultural sector, has improved by only 3 percent.

Theoretically. it is expected that a capital.scarce agriculture like that 
of India, with the injection of more capital, will yield increasing returns 
per worker. But the government investment in agriculture, particularly
during the first 2 five.) ar plans, was not very productive. Private invest. 
ment on farms and the index of agricultural workers, however, increased 
fairly rapidly (table 18).

The short.run fluctuations, necessarily extracting the trend factor from
the time-series data, relating to private farm investments and different 
kinds of savings are described by the following linear regression equations: 

I'"" - 44.04 + .480 Stb R- - .77 

Isew - 121.08 
(.086) 

- .027 S " Rt - .11 
(.025) 

I"W - 122.16 - .017 Sh RI - .04 
(.027) 

83 -. (C" i~m 1d) 



I 

IWO - 101.34 + .053 Sb(lb) R I - .19 

(.036) 
--, 116.67 + .001 S' R'  negligible 

(.025)
 
where 1" - agricultural investment,
 

IJW() - private farm ,nestsnenc,
 
X& - agricultural production,
 

and S ' , 
So", and Sh are the savings in the rural-household, urban
household, and total household sectors, while Sl,(P) and S' represent the physical form of household savings and total savings
respectively. 

Savings in the rural household sector have a high correlation of .9 with
the private farm investment; the former is the chief source of financing 
for the latter. 

Incidence of Current Public Expenditure
 
In the allocation of the current 
expenditure into agricultural non. 

agricultural :ectors, Gandhi' made the following assumptions: (I) Ex.
penditures on common wants such as civil administ ation, defense, relief
from famines. and miscellaneous items were allocated to the 2 sectors 
equally, on the premisc that all >coplc enjoy their real bIncfits equally.
Monetarily, perhaps, the tionagriciltural sector be. .1 ts more than the 
agricultural sector. It can be argued. howcvcr. that thi, allocation to the
2 sectors could have bccn done in prop×ortion to the popilation of respec.
tive sectors. which was more meaningful than imtply equal proportions.
(2) Expenditures stch . s thow for agriculttuc, v.terinary services, coop.
eration, rural and (ommsnitv dcevelopri.ent projects, (;row More Food
Campaign schemcs. and relief from naitur.l claimities such as floods have 
been allocated entirely to tre agricu'tural cctor. (3) ExperI(liture" oneducation, medical and public health, nd social development were allo
cated on the basis of the population in tie two sector," This is a rough
allocation of government current expicndittiir. t dloc give some idea
of the pattern of expenditure. Relative magnitud.rs of expenditures for the
2 sectors rather dan t eir alolute amounts arc important for our 
purp(se.

Table 19 gives the magnitudes of current expenditures for the 2 sectors as estimated above. In 195a-51 the amount of current public expenditurew.-s equal in the 2 sectors, but in 1962-63 it became 15 percent higher
in the agricultural sector than in the nonagricultural sector. 

'See footnote 8. p. 32. Gandhi. V. P.. chapt. 4. 
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Private NOD.wcI , GmIX~twt 
Yea, lavamenI Goz', 

oc (a, n= azau kwenntm 

upca is Crr at curea 

TotaI 
Lavemta~ 

_______ 

pilca 

investmen 
(190.St 
I100) 

indexO 0( 
agricultural 
AcIor 
(9 0-SI 

-100) 

1 .0( 
I o 

per wofe,It lp-J
(19w0st agrduhura 

100)!ox) 

1950-SI.. 
1951- 2 . 
1952-5.7 
1953-54 . 
1954-SS 
195546 

1955-57. 
19S7-S8 
1958,59 
1959,60 
190-61 . 

Surtre (1) See 
(Sc 

122.76 1420 $0.0126.00 14 .000.0 

133.28 157.0
109.19 144.0 98.
1 13 45 ISO.O 146.2 
1385 1700 155.0133.78 171.0 131.6
135O0 189.0 114.0140.00 1930 124.1S.00 213.0 147.4 

Itoinooc S. p. 8. 3aw. U.S table 4.4. 
loonofrm B. I 3Z. Gandhl,. V. P.. p. 15G. 

377352 
410 

464 
437 
436 
4S7 
512 

10.9 
119.SII !.8 
130.1 

147.3 
138.3 
139.5 
145.8 
162.6 

106.0 
108.911!1.9 
il5.2 

118.9 
122.5 
126.3 
130.6 
135.1 

10 .9 

102.6 

.7.1109.699.9 
!12.9 

123.8 
113.3 

20 5 
111.6 
120.4 

102.0 

114.3117.3 
116.8 

124.3 
115.9 
133.9 
130.3 
142.2 



T, G.1mumm zpmkwee cum arcMU, pcklnum , W adpkuleW1l9W31~ to 19qu-0 

Yea rurtwarl Nonagruhural I Toalslcto~r 
 I :tor I
 

rupee in ctotr.950-5... 28 (50.0) 286 (50.0)191-52 ........... 572
.. 325 (50.0)1952-53 ........... 325 (50.0) 650
... 315 (49.5) 321330 (50.3) 325 (49.7)(so.5) 6341954-55 .... " " 350 (50.4) 345 (49.6) 655.... . . 6952955-56 ..........
1954-SS ...... 373 (SI.?,1957-5............. 349 (48 3) 722
...... 43 (52.9) 6S39S (47.1) 6381958-59 ... ... ............. 520 (51.5)
573 (53.6) 496490 (485S)(46 4) ,0691956S7 .............. !.010
366(5.) 399 (49.7)1960-6................. 1.205
 ... 720 (54.5) 60 (45 ) 1323196--6 ............... 
 781 (54S) 651 (45 5)19682 1,432
(4 4) 689 (45.6) 105 

FlgIurm ia parntheses represent PercrnUgc

Seeo.r (1) See footnote 5. p. 8. U.S.
Bara. table 4.(2) SM fooUe 8. p 32. Candhi. %?.P, p. 116. 

Prices and Price Ratios 
Table 20 contains the coefficients of price trend of different commoditygroups. As has been pointed out by Dar.10 the coefficients suffer fromerrors due to sh;.rp fluctuations in prices from )car to year. and so a com.parison between coefficients. would not be dependable. But if the causesof fluctuations in prices of differcnt commodities, such as climate andmoney supply, arc similar and consequently the (jirection of changethe prices is similar, the values of cocfficicnts become 

in 
more meaningful.The period covered in this study is 1950-51 to 1965-66. There was asharp increase in the prices of industrial-raw.niatcrial crops-cotton, oil.seeds, and jute-in connrction with the Korean War. culminating in1951-52. These prices dropped precipitately in 1952-53, essentially backto the pre.Korcan.War levels. This particular phenomenon was less rele.vant for most other prices in India. Tihus price trends for industrial.material crops are biased down slightly in relation to other prices.The broad conclusions regarding price movements of commoditv groupsare that: (1) prices of food grains .nd food articles (including food grains)increased the most; (2) manufactures' prices increased the least; (1) pricerises of industrial raw materials were between those of food articles and 

"Dar. A. K. Domestic tenm' of trade and economic deelopment of1964-65. Comell Inul. AT. Dev. Bul. 12. 
India. 1952-33 toN.Y. State Coll. Agp.. Cornell Univ.. Ithaca,N.Y. 1968. 
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T/eN X0. Zatnm of mcd ck'ut for prim of d1MNr comod" g.
LIW461 to 1965,-6 

(IS" period 1952453 =100) 

Coamodity group Tread value Gowtb rate* 

Food orticls ...... 3.62 3.1 
Windtri- raw materials ... ................ 3.51 2.7 

Aricultural coammoditto ................... 3.14 2.6 
Food 
M.anu 

-rans.. 
tu en.. 

. 
. . 

........ ...... 

... ............. 
2.95 
2.71 

2.8 
2.4 

Sowrow (I) Goternmmt of India. Ministry of Finance. Budget for 1964-45. p. 255. 

(2) 	Reserve Bank of India. Reports on curffncy and inance. satment 18. 
Bombay. 958-59; ibid. 1964-65: S21. 522. 

(3) 	 Reserve Bank of India. Reports on cu.rtcy and inance. Bombay. 
1965-0. 
dP 

*Defied as - / P. when P is the average of Index of prics ova the period undedt 

dP 
ppmF, and -. is the value of the trend coddenL.dl 

manuuactures; and (4) the prices of all agricultural commodities showed 
a smaller rise than those of the food articles, implying that the prices of 
food articles increased more sharply than those of nonfIod articles. 

The price ratios of agricultural commodities. food articles, food grains, 
and industrial raw matcriak to manufacture's prices are tcsted by means 
of a nonparametric test." This method assumes no specific form of re
lationship(s) between the variables. The method consists of ranking each 
observation and replacing the observation series by the "rank" series; 
then the coefficient of disarray "t", defined below, is computed: 

2S 
N(N- 1) 

where N is the number of observations and S the total score. S is com
puted from the number of positive scores P, using the relationship: 

S - 2P - (I/2)(N)(N-1) 

The positive scores P are computed as follows: Consider fint the rank 
of the first element. Then count the number of ranks (r1) of the remaining 
N.1 elements of the series larger than that of the first element. Again. 
take the rank of second element, and count the number of ranks (r2) of 

UMan. H. B. Non-parametric tests against trends. Exonometria 13: 246 pp. 1945; 
alm Tiner,G. Econometrics. John Wley & Sons. New York. 1952. 

37 



the remaining N-2 elements larger than the rank of element 2 and so on. 
Then P is simply the sum of r, + r. + 

Then the ratios of prices are tested for the existence of, and the sign of. 

trend by means of a test given by Kendall.12 For N larger than 10. the 
distribution of Sconverges to normality with mean zero and variance: 

N (N-1)(2N + 5) 
l5q
 

The 4 ratios tested by this method are 	 those of prices of agricultural 
commodities to manufactures' prices, of 	focad articles and food grains to 

raw materials to manufactures'muanufactures' prices, and of industrial 
prices. 

The ratios of index of wholesale prices of agricultural commodities 

to manufactures' prices for the period 1950-51 to 1965-66 are given in 

table 21. The computations indicate that the valwu of the positive score 
S = 42. and the Kendall's rank correlation co-P is 65. the total score 

efficient is .087. 

Toble 2j. Relative pukie. 191I-51 to 1965-61 
(1952-53 = 100) 

Food aticles AgrculturAl I Food grains I Industrial 
Year to commodstg's to to raw materials 

to manufacturesmanufactures manufactures manufscturt. 

91.2 126.711621950-S1 ........ 	 1089 

85.3 118.499 61951-S2... 934 

100.0100.0 100.0 

1953,-54. 99.5 1050 960 1068
1952-53.. 	 1000 

102.21954-55... 94.9 94 6 75.9 

1955-56 .... 6.9
8. 88.3 73.3 99.3 

96.2 	 88.01956-57 .. .. 18.3 	 109.1 
107.81957-59 .... 98 4 91.4 90.1 
106.6198-9 ...... 	 106.3 105.1 98.1 

91.6 110.7
19S9-60.... 	 106.5 104.3 

82.6 117.496.9 100.01960-61.... 

94.9 97 0 79 3 112.61961-2.... 

I 97.9 9S.7 81.9 1C6.01962-63. 
88.6 108.31963-64 .... 	 104.3 99.7 

105.0 124.11964-65 .... 	 116.5 113.2 
101.0 137.71965-66 .... 	 110.7 113.6 

Seure. (I)See foosnoic 5. p A. 
of 	Finance. Budget for 1964-63. New(2) 	 Govemmcrnt o! India. Mrnitsy 

Delhi. 	p. 255. 
Rcport on currency and finance. 521. Ben(3) 	 Resert-e Bank of India. S22. 

bay. 1964-65. 

Resme Bank of India Report on currtncy and finance. 5431ewmsnt 18. 
Bombay. 1951-59. 

"Knjall. M. G. Ra,,k correlation methods. p. 141. Landon. 1948. 
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The conclusion is that the terms of trade between agricultural corn. 
modities and manufactures have moved slightly in favor of the agricul
tuia sector. This also agrees with the analysis in table 20. %hen agri. 
cultural commodities had - trend value higher than that of manufacture'.. 

Based on table 21, the trend line of prices of food articles in relation 
to manufactures' prices is: 

pta/pm - 95.15 + 0.661 t 
(0 385) 

where pf, are the prices of fox articles. 
The regression cocffici,it is not statistically significant at the 5 percent 

level of signicance, showing that the terms of trade were not favorable 
to either at this specific level but mioved in favor of food articles at the 
10 percent of probability Iccl. 

On the basis of the noti.aranctric test the value of the positive score P 
is 76. the total scote S = 32. .and the rank correlation coefficient is +0.267. 
The conclusion from this test (orroborates the above results from regres
sion method that the terms of trade have moved slightly in favor of food 
articles at about the 10 pcrcrnt level of significance. 

The trerd line fitted to the ratio of the prices of food grains to those 
of manufactures gives the following relationship: 

pI/p" - 86.25 + 0.353 t 
(0.511) 

where pt is the indcx of food.grains prices. The trend coefficient is not 
significant. imphing that there was no definite trend in the ratio of 
prices of food grai:s to those of manufactures. The terms of trade tIus 
consist of simple fluctuations during the pcrix uender reference. 

The calculations regardling the nonparametric test show the positive 
score P to be equal to i6. the total %coreS - 12. and the rank correlation 
coefficient as +0 1.The corc lu.oi from 1hi% test is that the termns of trade 
have moved slightly io favor of foxxl grains. Our earlier trend analsis 
of table 20 showed that fooclgrains prices rose at a slightly higher rate 
than did the p)aiccs of manufacturcs. It may thus be concluded that the 
terms of trade between f()ol gra:ns and manulactures have had large 
fluctuations with modcest trend salte in favor of food grains. 

The equation of the trend line for the price ratio of industrial raw 
materials to manufactures is as follows: 

pit/p- - 105.98 + 0.721 t 
(0.55) 

where pJ, are the prices of industrial raw materials. The trend is sig. 
nificant at a probability level lower than that of 5 percent. The non
parametric test calculations gi%e the value of positive score P as 74. the 
total score as 28. and the rank correlation coefficient as 0.233. The con. 
clusion from this analysis is that there is a trend between prices of in
dustrial raw materials and those of manufactured goods. The terms of 
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trade have been favorable to the industrial raw materials in comparison 
to manufactures. This conclusion is consistent wi'h our analysis in table 
20, which indicated a higher trend value for industrial raw materials than 
for manufactures. 

Thus, the terms of trade have moved in favor of food articles and food 
grains, and against manufactures. Likewise, the terms of trade moved 
toward industrial raw materials in relation to manufactures. 

Increased incomes in the agricultural sector can benefit the capital 
formation in the industrial sector if the agriculturists save more and 
transfer these funds to he industrial sector in the form of direct invest. 
menu. Alternatively. the transfer of capital from the agricultural sector 
to the industrial sector could be affected by increased taxation in the 
agricultural sector and by using these evenues to form industri.l capital. 
As mentioned earlier, no data are avaiiable on dircct invctrr.ents by agn. 
cuiturists. These are small an.way. and tbe taxation has been rather mild 
for agriculture as compared to industry (see section on taxes); it is there
fore concluded that there has not been a significant transfer of capital 
from agriculti're to the industrial sector. 

Chapter IV. Direct Influences of Agricultural
 
Production on Industrial Capital Formation
 

The various facets of direct influences of agriculture on industrial 
capital formation studied here are (1) the significance of wages and in
dutrial r-%w materials, particularly those from agriculture. in the indus. 
trial cost structure; (?) the role of food and foxod glains in the budgets of 
wage earners; and (3) the effects of agricultural prodt rti%.n and price 
changes on farm incomes and the demand for industrial products and 
their prices. 

Wages and Raw Materials in the Indastrial Cost Stri'cture 

The cost structure of industries has be-tn discussed separately for the 
private sector and the public sector. The total cost of production is split 
into costs relating to raw material-, wages, salaries, and benefits to 
employees. anl other expenses. whidi inclide the purchase of finished' 
and semi-finished prou ucts. stores a'id spare parts, power and fuel. main
tenance, and miscellaneous items. 

Private industrialsector 
The percentage shares of raw materials and wages and salaries in the 

total production expenses vary considerably from one industry group to 
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TMk 22. Pea agcq dLam of raw mataa and wagn aud fmarki La the iadusaim, 
to 1964-M 

cmam uctmur pd gwwraalmbe m, iMMS41 

Year 

1 
Agriculture
asd aUied 
activiti 

2 
Mining

and 
quarrying 

3
Proccning & 
manufacture-m 

(foodstuffs, tex-
tiia lea ther, and
products therto) 

4 
Procecing & 
manufactures 

(metals
cheamcaAs and 

products thbreo) 

56 
Proceming at 
manuf3ctumw 
(not cbcwbcrt 

clanified) 

Othr 
induatri 

ToWa 

Raw matesiab:196 01........... 
1%1-62 ............ 
1962-63 ............ 
1963--64 ............. 
1964-65 ............ 

Wages., & d 
boaus, etc.: 

1960-61 ............ 
1961-62 ........... 
1962-63 ............ 
1963.64 ........... 
1964-6S ........... ... 

. 

25 
25 
27 
29 
28 

41 
39 
8 

35 
38 

25 
24 
24 
24 
24 

51 
50 
50 
SI 
50 

56 
54 
52 
49 
53 

17 
16 
16 
16 
17 

52 
SI 
51 
5 
so 

16 
16 
16 
16 
15 

34 
33 
33 
33 
34 

12 
12 
13 
12 
13 

78 
76 
76 
76 
77 

10 
10 
10 
t0 
10 

54 
53 
52 
St 
52 

16 
16 
16 
is 
16 

Sources: (I) See footote 5. p. S. Baw,. U. S., Appendka 5.1 and 5*. 
(2) Re Bank of IdiL, But. Nov. 1966. 



another; but by and large they have been steady over the 5-year period 
are only one-third as important1960-61 to 1964-65. Wages and salaries 

as raw maz:ials in the urganized industrial sector (table 22). These 2 

componenLs together form the hulk of total expenditure. 
Industriil raw materials from agriculture were fed primarily t6 (i) 

processing and manuf:,cture - fo<xstuftfs. textiles. leather and products 

thereof - and to (ii) agriculture and allied activities. The latter (ii) 

include essentially plantation crop%. whereas the supply of all kinds of 

fibers. jute. cotton. etc., oilseeds and leather from skins anti hides etc. 

is consumed by the fo.mer (i). The size of the industry group (ii) in terms 

of paid.up cpital in relation to the other agriculturally based industries 

(group S. table 22) %as so slender that the hchavior of industry group 3 

was overwhelmingly dominalt over the behavior of the former. 'A he cost 

structure of the industry group. therefore. was designated to represent all 
toagriculturally based industrial Icttitics. Acco-ding this. the raw 

cent total exmaterials froi, agriculture form nearly .5(0 p,r of the 

penditure on protluction. as (ompared to sonic 16 percent toward salaries 

and wages - just a',out the saute conclusion as was obtained above in 

respect to the entir, private Industrial organized sector. 

"T'hisanalysis is in line with the conclusion that just as all raw nma. 
and salaries interial-, are predominantly important in relation to wages 

tb-. cost structure of the entire organized industries sector, they are equally 

important in the agriculturally based industries as well in relation to 

wages and salaries 

Public industrialsector 
materials in the public industrial sector proj-The consumption of raw 

ecu did not have a set pattern during the 5 years under consideration, 
was due to the factparticularly for the steel industry (table 23). This 

that the 3 steel mills wcre at different stages of production each year ;anti 

required raw materials in different proportions. The share of raw ma

terials in the total cost of prodtuction in the steel industry was contrast

ingly higher titan that for industrial projects other titan steel On the 

other hatid, wages anti salaries were fairly steady for the various steel 

projects. as well as over the sears. R.aw materials were a more important 

for steel mills. while wages anti salaries were more importantitem of cost 
for other industrial projects. In general, raw materials accounted for 

nearly 20 percent of the total cost in the public ser-">r projects. and wages 

and salaries accounted for nearly 15 percent. Our conclusion. therefore. 
asis that raw materials, in relation to wages anti salaries. although not 

important as in the private industrial sector. ace still a substantial item of 

structure.expenditure in the public sector industrial cost 
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Tab 2). Favuaap dam of raw inmutuat and wagn and ularial in "ubika
lailal erdaklap, 19W.41 o 1964-6-

Year Steel Rouikea EUlas D:uqapur Hindua I TOWa 

Raw MAUTtals: 
190-61 ..... 
19-62..... 
1962-63.... 
196-64.... 
1964-65 

38 
34 
30 
27 
25 

NAt 
25 
24 
21 
23 

NAt 
3S 
26 
27 
26 

NAt 
38 
33 
30 
28 

530 
13 
16 
16 
16 

52 
19 
21 
20 
19 

Wages and 
SAlaM4 etc.: 

1960-61 .... 
196162 .... 
1962-63 ..... 
1963-64 ..... 
1964-65 ..... 

16 
12 
10 
10 
it 

NA? 
13 
it 
10 
10 

NAt 
It 
10 
t0 
10 

NAt 
9 

10 
9 
i1 

19 
16 
16 
16 
is 

1 
15 
14 
14 
13 

einclues mom. etc. 
tNot avallabte.
 
Sermv (I) See footnote 5. p. 8. Bawa. U. S.. Appendix 5.3.
 

(2) Govrnment of IndLia. Our. Pub. Enter... Dept. eg Cab. Affairs. Ann.
lepts. Indus. and Coor merc. L'ndnraltingp. 1960-61 through 15-6. 
New Delhi. 

Structural Patterns of Consumption 

Itemized d:ta on the budgets of urbaai and rural w.age earners have 
been studied to investigate tie importance of food awl food grains in 
the overall cost structurc via sage, and salaries. The data on the con. 
sumption expenditure by differcnt expenditure class4, iii the rural and 
arban areas have been (ollected 6% the National Sample Survey (N.S.S.) 
on an extensive sample bas. ,'hile thos for the ind,,trial workers alone 
have been collected by the ab)r Burrat-. Ministry of L.ibor. at some of 
the important industrial centers. 

National Sample Survey dot,, on urbwJa and rural 
consumption expenditure 

The National Sample Survey (N.S.S.) is a multipurpjr,¢ national survey
in which data are collected on a large number of iiti.s. Surveys on
consumption expenditure in the urban anti rural area, were included in 
their rounds 2 to 7 for the period April 1951 to M ;Irth 1954; round 8. 
July 1954 to March 1955: round 9. May to Novemlb.r 1955; round 10, 
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December 1955 to May 1956: rounds 11 and 12, August 1956 to August 
1957; and round 13, September 1957 to May 1958. Since our interest lies 
only in the pattern of expenditure, we have considered data from N.S.S. 
round 13 as the latest available survey. 

Consumer expenditure comprises all domestic household spending. 
including consumption out of home-grown produce, gifts, loans. etc. 
The expenditure for hou,,choli enterprises is excluded from the consumer 
expenditure. Consumption of home-grown produce is evaluated at ex. 
farm prices, and does not, therefore, include transport and other dis. 
tributive service charges that a retailer nonnally includes in his selling 
price. Consumption of gifts and charities or articles acquired through 
barter exchanges arc evaluated at prevailing retail prices. Although con. 
sumption of transfer receipts is included. transfer payments of all kinds 
(loans, gifts, charities, monetary as well as in kind) are excluded. Purchase 
and construction of residential houses are considered as expenses oil 
capital account and hence are excluded from the consumer expenditure, 
but the expenditure toward maintenance of rcsidential building is in. 
cluded as a part of the consumer expenditure." 

Fxpendiuite on food items comprises a little over two-thirds of the 
total expenditure in the rural areas; the highest proportion of 81 percent 
is in the lowest expenditure clas and the lowest of .16 percent is in the 
highest expenditure class (table 2.1). Food itcms comprise 77 percent of 
total expenditure of the large ladlem.slabor class " Food grains accounted 
for 60 percent of total f(xxi budget of the rural houcholds. As the month. 
ly exp'.nditurc increases, the percentagcs of the total cxpenditure spent 
on food grains and all fx(xl items continually dccrc.tsc . 

As in tie rural areas, food itcms in the urb.,n areas account for tile 
major portion (nearly 60 percent) of the total consumption expenditure: 
the highest and the lowest prolx)rtions arc 78 .nd 41 percent rcSpective1v. 
Food grains form onl) 1 pcrccnt of the total fo(xl h.adget. a% against 60 
percent in the rural areis. the range for th, lowcst o highest expenditure 
classe is 67 percent and 22 percent A\s r. the rural arcas. the percentage 
of total consumption expenditure on food gTains and on total food in 
urban areas continues to dechne as the expenditure lesel ir. :rc:.scs. 

Comparing the rural-urban pattcrns of corsumption, the disparity in 
consumption of fo.d grains as a percentage of toial expenditure in rural 
and urban areas keeps widening with the rising expenditure (lasses In 
the lowest expenditure class, tile rural consumer pent 17 percent more 
on his food.grains consumption than his urban counterpart whereas in 
the highest expenditure class, this dilerence increased to 80 percent more 
for the rural consumer than the urban consumer. This is in line with the 

"Gommcnt of Ir.fia. Cabinet Sec. N;ztional ,mi'e sune) rcport S0 (Tables with 
Notn on Consumer E.xpenditure). p. 3. lNlhi. 1063. 

"ser fotnoe I. 
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Tbk 2. Pwaqeud di atm ad s uwe w m -- &?"inbf37 s.amm ctn. rin .,d a by pOWLw, din, 
- May 1958 

Mo•h Ia capa Food rains 	 Total food Total maofood 

0RL R u -U R+U Rt U (Ra)~ T+ [111111 
S.................52 17 at 	 3 19 20
61 	 60 78 so 23 

- ................ 9 47 26 S7 s0 77 4 s0 20 23 20
 
11-13 ................. 53 45 15 S2 77 7S 3 77 23 2S 23
 
13-15 ................. 50 42 19 49 76 73 4 ,4 24 27 24
 
15- ... .............. 47 37 7 46 74 70 6 74 26 UZ 26
 
16-21 .................. 45 32 41 42 74 68 9 73 26 33 27
 
21-24.................. 41 29 41 39 70 66 6 69 30 34 31
 
24-28 .................. 37. 27 37 35 67 6S 3 66 33 36 34
 
28-34 ................. 35 25 40 33 64 62 3 63 36 36 37
 
34-43 ................. 30 20 50 28 61 5 5 60 39 42 40
 
43-55 ................ 26 16 63 22 57 55 4 56 43 45 44
 
SS and aove.......... is 10 0 IS 46 44 S 45 54 56 55
 
Aliclames ............. 41 25 64 37 66 60 13 66 32 40 34
 

*Rep."rna (L-U/U z 100). the e of rual over urban in tems of paI ta. 
Sou'nct(I) See footnote S. p. 8.Bawa. U. S. Appendices 5.4 to 5.7. 

(2) 	Gowertm.nt of India. Cabinet Sca riat. Nail. Sample Sum. Rpt. 10
 
(Tables with notes on consumer ezpeaditul ). p. S. Deli. 1953.
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general observation that the lowest expenditure classes in rural and urban 
areas have not much choice or ability to substitute for food grains. 

The category "total food" does not show wide disparitie" between rural 
and urban consumption The rural consumer allocates orly 3 tercent 
more of his total expenditurc on total food than an urba.i c.ti.uner 
in the lowest 3 expcndi:ttrc cl.s-6cs. This percentage gradtially increases 
to 9 percent for the class Rs. 1-21 and again declines to 3 percent for 
higher expenditure classcs 

In table 25 industries ate classificd in terms of low, medium, and high 
earnings per worker. and thc constimption patterns of these classes 
assumed to correspond to the thran monthl) e\p)ndittire classcs Rs. 0-8 
to Rs. 15-18, Rs. 18-21 to Rs 31-13. and Rs -13-55 and abovc, respective. 
ly. The "low earnings per worker" class contains iaiditstries such a% wood 
and cork (except furniture). firniture and fixtures. paper and paper 
products. leather and k'..thtr prociuc t (exccpt footwear). nonnetallic 
minerals products (except petroleum and coal). watrr and sartitaiv ser'
ices. and the personal sers ces Tie *'tediint e.,rnings per ,,orker** class 
comprises industries such as te'tiles. fo)twear. other wearing apparels 
and made-up tcxtile gooxls. print it. pithlishing and alled indut.ries. 
rubber ant rubl)er 1)rohtcts. hchti'als and (lirmical prt(lictis, metal 

products. machinery (cle tric.d and nmcchianical). transpo)rt equipluent. 
and recreation indostries The "Iighearmi1gs per %%orkcr" c!.as ticludes 
i'dustrie such as products of pctrolcum atd coal. ha.,i" metal industries. 
and electricity. ,-as. and stcam "Ftep1 pO5c of ic(lassifing these indus. 
tries as enviaged abve is .I'o% the stlst;inttal v.iriaility in the con. 
sumption pattern Af worker within the indiistrlal complex. 

Consumption of foocxl grains in the total consumption espenditure of 
factory workers changes :harpl. front onc carnings class to another (table 

Teblr 21. Comuaptilon patteins of indmutrial ,orkers. bt, ¢aming pet 'eWkle, fee a
3,4ay peusod. 1957-S 

Low earnings
(Rs, 0-8) 

. edium eCrn.aip.
(Rs 15-1S 
to 18-21) 

lfiqh earnings
(Rs 34-43 
to 43-$$) 

rupee/week 

Food 1 ns .................TcWt .:..... .... .... 
Tot&l nonfood ............ 

S.229.11 
3.32 

(42.0)(73.3) 
26,7) 

6.97 (258)17 00 (63.0) 
9.9 (37.0) 

7 nl (It.4)31 95 (47.0) 
3 ,.97 (53.0) 

Total od and nonfood. .. . 1.".43 2699 67.92 

Figum within pafenthewes indicate ;er rntag"
 
Siirr (1) See footnote 5. p. 8. B.a'w:%. S. Appirrdi SA and 5.7.
U. 

(2) Gote-in-ent of India. Cabinet Secretariat. Natd. Sample Sur". Rpt. S0, 
p. 133. 1963. 
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25). The low-earnings class spends 42 percent of their budgeted expen.diture on food grains while the high-earnings class spends only I I percent.The consumption pattern changes more front food grains towards outerfoods, rather thtan toward nonfood 'er.1, as the earnings per workerincTease. Total foxl accounts for nc.trly three.fourths of the total in thelow-eamings class, as against ,ss than onihalf in the high-earnings class.The decline front the low., to the high-carnings classe, in expenditure onthe component fxxl grains .js a percentage of total food is relativelysmaller than the gain in percentage expenditures on nonfood items in 
these earnings classes. 

Consumption pattern of industrialworkers at seven
 
importantcenters
 

The Labor Bureau. Ministry. of Labor and Employment. Governmentof India. during the Second Fise Year Plan period, organited family livingsurveys at 50 important factor %.mining. and plantation centen. Publishedreports aro. asailablc fot 7 industrial centers at H)derabad. Bhavnagar.Alleppey, Digbo. Madras. l.'mgalorc. and Sambalpur. The data relate tothe woaking.clhs f 'imilies At the 7 center-. incluled here. 55.1 thousandfamilies were starc.Cd to obtain estimates of their consumption expen.diture and its pattern. The iicihstries covered at different industrialcenters are listed below. Apparently the representation has been crosssectional and fairly widespread, in terms of industries as well as of regions.Therefore, this sample seems to adequately represent workers in the
 
Indian industries.
 

idmutw ceuter Induatrio covered 
Alespey Manufacture of Coir and Coir products.

Hyderabad 
 Edible fats a-id oils: manufacture of cigarttes: cotion X4nning

and weaving in mills: nianufacture of drugs and medkines:calmelk and other toilet preparation%; nonriaallhc mineral prod.
ucts other than pctrolcum and coal: manufacturr and ausrn.blingof machinen and . motor %chide cscept motor engines; primtng 
and publishing

B~Shnsapr Manufacturc of iron and ucvl: production of h)dmgenated oil: 
cwtion spinning and wcaing in mills.11ngaore Cotton spinning and wcaang in mallh; we3sng s ik textiles bypower too-ins; man'ftcurc of electronic and electncal cquipment:manufacture and rcpjir of air traniprt equipment: cultruClion 
and niaincnancc of buildingL.gadras Manufacture of coal and coal products and of basic metals and
their products: 0ianfactur- of aiiachines, (all kinds other thantransport), elctrical equipment, and tranilort equipment: prodtiton of motion pictures; and cotton spinning and weating In 

47 

http:starc.Cd


Teblk M. MomciJy cainmpdkm e1ze per faily of ladwuial worken at Lnqwgtwtaa tem 198-80 

Ilydaabad jBbavnagar Alpc Digboif Mara Bangalr~ abiu OveaD 

,a.! . t. r. % i,. ,. t. % -t. % . %- m 

42 58 31 4004 27 30.51 32 4483 26 38.58 26 42.71 30 28.57 38 40.97 29
2.= 	 k produ.... 4.72 4 14 51 10 2.16 2 9.50 6 549 4 851 6 05) 1 7.55 S?iFdible oil$ .. 404 3 7.04 5 0.95 2 8 19 5 393 3 3 34 2 1.66 2 4.42 34. Mcat, egs . and fish 4.99 4 207 1 4.31 4 13.93 8 670 5 5 55 4 263 4 S17 4
S. Sug r. etc. . 240 2 688 5 2.51 3 5.17 3 2 31 1 347 2 0.67 1 3.58 2
6. Pan. supari, tot.zaco,

and alclouic beverage . 8 19 6 758 5 346 3 862 5 3 34 2 5 31 4 7.55 10 6.57 S7. Oher fO.K 19 57 14 2003 13 1867 20 2082 12 2673 18 18 38 13 9.01 12 20.13 IS 
08 Subtota.l (food) . . 8. 64 66 6257 658649 98 15 	 11.06 65 87.08 59 87.27 61 S059 6t 88.39 634A 8. 	C(loh ng. bedding. foot. 

"I.r and he.4wear,ctc . 1323 10 16.56 12 7.49 8 1863 11 134S 	 9 16.06 11 5.67 8 14.40 109. Fuel and light. 6.45 5 8 34 6 4.56 S 11.40 7 8 56 6 10.73 7 5.01 7 8.18 6 
10 Rent for house.

W.ter charge- 1093 8 9.53 6 6.40 7 14.49 8 1326 9 1328 9 646 9 I 39 8I1 Pcrm'nal car,. .t 17.67 13 1626 1 1490 15 14 56 9 24 C8 17 1686 12 549 8 17.55 13 
Subtust. 	 (nonfoorw). 48 28 36 50.69 34 33.37 35 5908 35 59 35 41 5693 39 22.63 32 51.52 37 

Total 	 23477 100 14884 100 9594 100 170.14 100 146.43 100 144 20 100 73.22 100 139.91 100
No. of familie (000). 19.1 10.1 3.0 27 66 130 0.6 55.2 

*lncludvs flitas. wtab1cs and products. codtametnis. spic-i. nonalcoholic bcvcragv and prparNed mcaLu.
 
t'l,lud ,€ -aciion.reading. irmrataon and amusmcmi. mxlical care. and otlwr cuniump -xion
cpenditure.
Source: Goc'.criasncn of India. Labor Bur. Minis Labor anl Emiploymcn. Report on family living suney among induiuia worken. 

195.59 at important irkuturial centcn New Deli. 1965. 
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DigbW 	 Production of petrokum. kei e. and other petroleum prod
a=ts ainJectloa. puriicauan and diunbution of water for does. 
tic and LndusriAl consumption. 

Sumbnlpur 	 Production of cereal crops (includIng Bengal gam) such as rim. 
what; manufacture of bidl. fertitizehr. paper bag, boxes, en. 
velop cards. etc 

For these 7 centers, consumption e>oenditure per family averaged
about 140 rupees per month, with the Jo vest 96. at Sambalpur. and the 
highest, 170 per month, at Digboi (table ' 6). Since the representation of 
these 2 centers in terms of working.class families was relatively small, they
did not significantly affect the overall averagc. Food accounted for the 
largest single expenditure; this has ben :almout constant at about 60 per. 
cent of total expenditure at all the cc,iters.

With wages and salaries comprising only about 15 percent of industrial 
costs, food cots carry a dcrivcd weight of only 9 percent in industrial cost 
structures. This considerably wcakcns the wages-good argument concern. 
ing industrial capital formation. Hlowevcr. for certain industries, wages
and salaries comprise a much higher percentage of total cost and food 
expenditure a higher proportion of consumer expenditures. 

Effects of Production and Price Changes 
on Farm Incomes and the Demand for Industrial Products 

This section deals with the effects of agTicultural production and Price 
changes on (i) agricultural incomcs, and (ii) the demand for industrial 
products and, implicit in it. the prices of industrial products.

Agricultural income has a dircct relation to agricultural output and 
prices. The higher the output or prices, the higher is the income. The 
rate of increase in -igricuitur.il income is the sum of the rates of inacase 
in agricultural output and agricultural prices, net of ;he rate of change
in material inputs The rate of change in material inputs can be assumed 
to be small. Therefore the effect of agricultural prcxluction per capita and 
agricultural prices on per capita farm incomes can be expressed by the 
following linear relationship: 

(1) 	 Y/P - cc + c, X/P + c, !p 
where Y - agricultural income 

X, - agricultural production, and 
po - index of agricultural prices 

P - populaion 
and YA/P is the dependent variable while XA/P and pa are predetermined 
variables for this relationship. 

The demand for industrial products as a result of changes in agri. 
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cultural production and prices can be translated into 2 phases. In the 
first. we determine the effect of agricultual income on the demand for 
industrial products: in the sec',nd. we take from the above relation (I) 
the change in agricultural income as a result of change in agricultural 
production. The interaction of these 2 phases gives an estimate of the 
change in demand for industrial products resulting from changes in agri
cultural production. 

The index of industrial production represents quantity demanded. 
assuming an cquilibrium situation of dmand and ,upply. The quantity 
of industrial products demanded. X',. depends uixmn their own prices. p-. 
Industrial outputs are consumed by agricultural and nonagricultural 
sectors. The dcmand for industrial proclucts h. the agriultural s-ctor 
depends upon prices it receives for its p-oducts. p'. as against what it pays 
to purchase industrial products to be ,tsed as inputs for agr uhiltiral pro. 
duction and consumption purposs. .Moreover. this demand by tile agri
cultural and nonagTicultural sector- alo tdpcnds upon the incomes from 
the respective sectors. lhe deniand relation of the industrial products is 
thus of the fonn: 

X (p, pG, Y/P, Y'/P) 

where X'd - quantity demanded of industrial products, proxied by indus
trial output. 

p- - prices of industrial products (m iufactures) 
p, - prices of agricultural products 

Y, - agricultural income 
Yl - industrial it.come. 

In this relation p-, p' and YA are deemed to e predetermined, but Yi can
not be assumed to be so. In fact. X' explains N". just as Yi explains X1. 
Thus. Xi, and Y, are the two endogenous variables. Ve cannot solve this 
relationship by single-equation regression anahsis without introducing 
serious statistical bias because of 2 joinitly determined variables in the 
same relationship. We need another relationship expressing Y, as a de
pendent variable. The industrial income Y- depends upon industrial out
put and on prices of industrial products ant industrial raw materials 
going into production process. giving the following functional relation. 
ship: 

YI/P - f(X'/P, p", p") 

where X1 - X - index of industrial production 

p - prices of industrial raw materials. 
The system involving 2 jointly determined variables. Xi and Y', can be 

represented by the following 2 equations: 

(2) X'dp- a* + alp" + alp* + a.Y'/P + aY'/P 

(3) Y'/P - ha + bip + iX'/P + bp t 
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The only new predetermined variable being introduced isthe pi. thus
forcing die equation (2) to be just identified. As a result, the estimates of 
structural coefficients should be the same whether we use, as the coin.
putational procedure, the method of instrument variables. 2-stage least 
squares, or the limited-information tccdnique.

The relationship among agricultural production and prices and farm
incomes over the period 1950-51 through 1964-65 is: 

Y°/P - 53.17 + .520 Xo/P - .015 p6 -R' .92 
(.048) (.022) 

Beta: .201 - .003 
where po, YA/P and XaiP are the agricultural prices, per capita agricul.
tural income and per capita agricultur.l production. The high value of
the multiple determination cocficient shows that prices and pioduction
explain almost the entirc variability of agricultural incomes, thereby
supporting the assumption that the material inputs used in the process
of agricultural production atce negligible. The coefficients of partial re
gression of farm income on production are significant. showing thereby
that there is a mcaningful inId important vari.ble to explain fainn in. 
come. The relative irnportan(e of priccs and prodluction is shown by the
beta coefficients, which indi ate that prxxuction is much more important
than prices in explaining fari incoms. (..onwcloucntly. agricultural in. 
come is more elastic ith tcslc(-t to agricultural production than it is
with respect to agriculturl prices .At the mean valhes, the partial elas
ticity of farm incomce xvith respect to agnculturA. production is 0.53; and
the partial elasticity of f(Arm income with respect to agricultural prices
is only 0.02. 

Agricultural prices affect .1gricultural income less than they ,ffect
agricultural proluction for the following reasons: First. prices alfect in
come only in proportion to the marketable surplus, which is t small 
portion of the total output. "lliercfort in an economy in which a high
proportion of production is conimcd in tIe homes at the f.rm level. 
prices have little rclcv.tcc to the grneration of real income. If prices
change by 10 percent amd if onl% ;about one-third of what is proxluced is
marketed, the price thange w:l have only about a 3 Percent effect on real 
income. Taking the :scragc markcting percentage for fooX grains in 
India, the dilution is about 2 to I. 

Second. normally when prices go tp. production has gone down. and 
vice versa. Thus there will rarely be a large change in income accom. 
panying price changes llsu..lly, a prtxluction change is accompanied by 
a counter price change, and change in revenue depends on the p.ice 
elasticity of demand. 

To compute the demand for industrial products as a result of a change 
in agricultural production, wc proceed as follows: 
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d(X'/P) , d(X'/P) d(YP)
d(XIP) P) 

the estimation ofd (X I/ P ) from (2) asl (3) above has been done as phase I in
d(Y-/P)
 

thre tep , nd d(Y /IP) .

three steps, and is estimated from (1) as phase 2.

d(X,/P) 

PAU 1: 
(i) Estimate (XI/P) by the ordinary least squares (OLS) method from (2): 

(4) X'/P - -82.80  .164 p- + .513 p- - .333 Y'/P + 1.715 Y'/P
(.162) (.280) (.421) (.204)

Y'/P being a jointly dependent variable but estimated from observed data. 
(ii) Estimate the reduced form for Y'/P, again by OLS: 

(5) Y'/P - -98.23 + 	 .278 pe - .587 p', + 1.314 p- + 1.024 Y*/P 
(.297) (.304) (.332) (.459) 

(iii) Again, estimate X'/P using the computed (estimated) value of 
YI/p from (5) above: 
(6) X'I/P - -16.21 - .089 pe - .069 p- + 1.104 YO/P + 2.335 YI/p

(.356) (.897) (1.264) (.835)
Therere 2 detimat od(X '/P)

There are 2 estimates of d one from (4) by the ordinary least 
d(Y-/P) 

squares (OLS) and the other from (6) by the method of 2-stage least squares
(2SLS); the standard errors in the latter are much higher. The parameters
and their standard errors have asymptotic distributions under the 2SLS.
In fact very little is known about statistical tests using the 2SLS" method.
But we are interested only in the parametric values, no: :. their standard 
errors, and the parameters have similar values under bo h OLS and 2SLS.
The choice could fall oti either set of coefficients, but the j escnce of simu!taneity between X1 and Y' rules out the OS estimates. Since OLS in the 
prence of 2 jointly determined variables Cii.es biased and inconsistent
estimates of structural cnefficients, we have chosen the set of structuralcoefficients given by the estimation procedure in which both the endogenous
variables have been simultaneously taken into consideration. 

d(XI/P)/ - +1.104 
d(Y-/P) 

"Chr. r- F. Fncetc models and methods. p. 515. John Wiley & Sais New 
York. 1966. 
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The positive sign of this coefficient in (6) isjustifiable on the ground that an 
increase in YO implies, among other things, an increase in X", which, in 
turn, implies an increase in the demand for industrial products used in agri
culture. 

Phs"a2Z 
From the estimation of (1) we get 

d(YJ/P) - +.520 
d(XI/P) 

Combining phases (1) and (2), we get 

d(Y'/P) .d(Y6P) - +1.104 X .520- +.574 
d(X-/P) d(X-/P) 

The point elasticity of demand for industrial products in respom to 

agrcultural production at the mean values is: 

EX/P, X/P - d(X'I/P) 574 X 111.6 - .50 

d(Xo/p) 128.50 

Thus 

(I) For a 10 percent change in agricultural production the farm income 
changed by 7.5 percent: 

(2) For a 10 percent change in agricultural prices, the agricultural 
income changed by only 0.5 percent. showing that the effect of prices on 
agricultural income was far less than the et'ect of agricultural production; 
and 

(.) For a 10 percent change in agricultural production, the demand 
for industrial products changed by 5 percent. 

This analbiis is significant in a iumber of respects. It suggests that 
agricultural price increases were, in general, highly deleterious to de
velopment bccau~e it had very little, if any, effect on the demand for 
food and also some very significant cftects on the c'i.tal formation of the 
industrial sector from the side of cost structure (see chapti .. I, same 
conclusion about prices of food grains). An increase in the price oz 
agricultural commodities including raw materials, thereby raising the 
cost of production and pushing the prices of industrial products, was a 
deterrent to increased d:mane for industrial products. Higher industrial 
incomes, however, helped to increase the demand for industrial products. 
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Chapter V. Indirect Influences of Agricultural
 
Production on Industrial Capital Formation
 

The preceding chapter dealt with the direct effects of agricultural 
production on industrial capital fornation. This chapter is chiefly con
cerned with the indirect influences of farm production on capital forma. 
tion in t"e industrial sector. Direct and indircct eflects need not operate 
either in watertight compartments or one at a time. The important in. 
direct influences of agriculture or industrial capital fonnation operate 
through the government revenue accounts, wvhich have relationships with 
aedit, wage, and tax policies of the government. The hypotheses that can 
be tested for the "indirect influences" are whether (i) the government 
plays an important role in the capital formation of the industrial ,Cctor 
and (ii) prices of food grains arc important to government revenue ac. 
counu. 

Government Capital Expenditure and Food-Grains Prices 

The relationship between government capital formation and price 
movements in the agricultura' sector can be traced by means of a set of 
simple relations. There are 2 alternative paths for the government in. 
vestment function, one as a result of the squeeze on government ex
penditure affecting wages and salaries and through them agricultural 
prices, and the other due to tax incrrises following a squeeze on govern. 
ment receipts. Thcse 2 sets of relationthips aje: 

1(i) 	 w, - (p, No)
 
E, - f(W", I')
 
Is - f(R, Eg, Bs)
 

and (ii) R - (T) 
Is - f(R, E', Bs) 

where We - wages and salaries in the government sector (Center and 
States) 

p' 	 - prices of food grains 
No 	 - employment in the government sector 
E 	 - governr ent spending 
Is 	 - capital expenditure in the government sector 
R 	 - revenue on current account 
Be 	 - government borrowings (internal and external) 
T 	 - tax receipu in the government sector from direct and indirect 

taxes. 
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The explanations O'r ,".esets of reationships (t)and (ii) are as follows: 
(i) An increase in agricultural prices. particularly those of food articles. 

which is an important component of the budgets of government em
ployees, will influence a corresponding increase in the demand for higher 
wages. affecting tl.e wvagcs.and.salartri part of the total government 
expenditure, at *ell as the gove-tinent spending due to increases in costs. 
Assuming ito change in the existing t~lx system anti the current level of 
receipts on reventic accout,,, with incr-ased spending the net revenue 
account will show a decline. .\ decreased revenue account will necessitate 
a squeeze on credit to the go'ernment sector. An action contrary to this 
will bring enhanced spending, however, into thc hands of the investors 
and consumers, raise further the prices of food articles and other agricul. 
tural commoditie. and again the above c.clc will come into motion. Thme 
major sources of supply of :nvcstible funds in the public sctor are the 
government borrowing. and tie %urplu~sc of public tundertakings. With 
squeezed borrowings. the capital formation in the government sector will 
be adversely affected if the surpluscs of the public projects do not com. 
pensate for this sqluceze. 

(ii) If the government rccnue account decreases, ass-ming no change
in government expenditure. the rcccipts go down, necessitating higher 
taxes. In other words, the low level of taxes was responsible for lower 
government receipts which. in turn, will uiceze tl,e revenue account. 
The rest of the thain of ecents explaining government investmi,,.t re
mains the same as ini (i) In the ultimate aal)iis. we cant determine the 
influence of taxatior on government capital formation. .A squeeze in 
revenue account will m;scan a certain level of deficit financing. This. as 
pointed out earlier. comprises itureascs in money supply and/or increases 
in government borrotting%. The change in money supply is the sum of 
the changes in real output, income velocity of mon:ey (ratio of money 
national income to the stock of mon'. ,each Near). anti dure inflationary
change The intome vclocico of money, as estimated y Jolril" appears 
to have remained neutral during 1956-57 to ;.uu-61 In either case, 
whether the money supply increases or government borrciwingt increase. 
there is expected to be a pasitive irfluence on investments in the govern. 
ment industria: sector because of it%substantially low industrial profits 
as a source of fin ,ncing its investments. 

A squeeze in borrowings will affcct industrial investment in the private 
sector. Revenue account plays its own part through direct taxes. The 
chain of events explaining private investments by means of changes in 
direct taxes is set out in the following relations: 

(iii) W"*- f(p', N-) 

"jobri. C. K. Monelary Policy in Dwlvopmet lExouay. p. 29. Woqrld Prej Cal. 
C01ta. 1963. 

55 



- f(T, W-, W-, R-, Y-)
I"-f(sr', Be% X"r-1 

where W- - %ages, salaries, and oth,-r benefits to employees in the 
organized industrial :ector (total wage bill) 

pt - index of wholesale prices of food grains (1952-53- 100) 

N- - inde. of employment in the manufacturing sector 
w- industrial profits (retained profits + depreciation provision) 

T'd - direct taxes (Center and States) 
R- value of raw materials consumed 
Y -- ross income from sales and 'other income' 

!- investment in the organized industrial sector 
B- - borrowing in the private industrial sector 
X- index of industrial production 

The explanation of this relationship is that a change in direct taxes, 
along with cost components on account of wages and raw materials, will 
affect the profits of the private indus'nal sector. Profits along with borrow
ings are the sources of investible I ,nds. A squeeze in credit availability 
will influence indus'iial investment in the private sector. If the supply of 
investible fund) by means of profits overshadows tic ulueeze in -lie credit. 
the credit squeeze may not have any influence on the irdustrial capital 
formation. On the other hand. if the "profit.s" are _ veak variable in 
terms of their tontribution to the total supply of funds. credit squeeze 
will dampen the investments. In the ultimate analysis, it si;l be possible 
to express invettmen't in the private sector, Inp. as a func:ion of direct 
taxes; in other words, how do thc direct taxes affect the status of capital 
formation in the private sector? The effe,.t of direct taxes or the private 
sector, as a result of the squeeze in profits, will act as a deterrent to 
industrial investments. 

The Statistical Model and Its Analysis 

The effect of prices of food grains on government capital expend.ture 
has been formulated in the economic model above. The wages and sl.
aries bill, the total spending. aid the capital expenditure in the govern
ment sector have been classifie' as the 3 endogenous variables; the remain
ing 4 variables - prices of food grains, government employment, revenues 
on revenue account, and government borrowings - have been assumed 
as exogenously given. 
. The system is closed and complcte with 3 jointly determined variables 
and 3 equations, as follows: 
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We - bw + bi p' + bu Ns + v, 
EX - bm+bWe+bu P+v, 
I' - b+bnR +baE'+baB+I' 

where the symbols used for variables hive L:,.i explained in the pre
ceding pages. and vs. v.,and v3 are tle random disturbances unaccounted 
for by the existing explanatnry variables. 

The system generated by these 3 equations, when put to test for identi. 
fication purposes, shows that each equation is overidentified and would 
therefore not be subject to the method of single-equation least squares 
for a solution. With the assumption of linearity, the disturbances in the 
system can be presented as follows: 

vi- w,- ,- bi pl- b" N' 
vs- E'- b. - %sW- Is 

and v- I'- bo- bit R -bi Es- ba:Be 

By the conventional criteria of identificaLion each equation is over
identified. Consequently. the system has been solved by means of 2-suage 
least squares. 

Method oj ;&wo stage least squares (2SLS) or TSLS) 

The endogenous variables in a structural equation are not independent 
of the error term of the equation. The 2.stage least squres method is 
based on reducing the correlation between the error term and the en. 
dogenous variables cxpressed as explanatory variables. "The idea is to 
'purge' the explanatory variables of the stochastic component a:sociated 
with the disturbance terns.":: The structural forn gives the interactions 
of the different variables in the system. To study the explicit dependence 
of 'b! endogenous v-.cnablcs on the predetermined and exogenous vari. 
ables and the error disturbances, the structural form is solved for the 
jointly depcnd.:nt variables to get the reduced form. This is attempted 
by taking tf'e leastisquares regressions of the dependent variables on all 
the prede.enrmined and exogenously given explanatory variables. This is 
the first stage when all the reduced form equations are obtuined. Reduced 
form has the basic characteristic that the original s)stcm has been solved 
to express the current values of the cndogcnous variables as functions of 
all the predetermined and exogenous variables of the system. 

Again, the reduced forms will also be obtained from the structural 
relationships to be estimated as the second step of the method of 2SLS. 
If the equations in this sstr-- were just identified, the reduced.form 
equations obtained by both mcthtiAs would give identical results. But the 
syiem under r",nsideration here is overi-lentified, and we expect different 

OJobawtm. 3. nowetric methods, p. 26. McGw N-w York.'111. 
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reduced forms under these 2 methods. Furthermore, if the interest centers 
around forecasting alone, the reduced forms given by ordinary least 
squares and the structure would be relatively less divergent. On the other 
hand. if the intention is to study certain structural relationships, as it is 
ours here. reduced forms should be obtained hom the structural relation. 
ships. Moreover. the coefficient- given by redticd forms solved from the 
structure are statistically more efficient than those given by the "un. 
restricted" least squares method (direct estimation by PLS). 

The second stage of the method is to sUlistitute t!.e romptited values 
of the dependent variables for the obersed values where the dependent 
variables appear :.. (,.,struct iral equations as. explanatory variables. 
Tht. i again the transfonnd struictural equations are estimated by least 
squares. The structural coefficients so estimated ale consistent, and the 
inherent characteristic of such cquation-sstenis is that this method in
creases multicollinearity (intercorrelation Ietwcen cxplatatory variables), 
and multicollinearity increases the magnitudes of standard errors, which 
in turn may affect the significance of the structural coefficients. In fact. as 
has been mentioned by Christ.' " little isknoown alxtt the statistical distri
butions of the 2SIS estimates. Tlie structural coeffcients and their stand
ard errors have only approxim.ately normal distributions because (I). the 
coefficients themselves are only approximately normal and (2) their ex. 
pectations in general do not exist and so they cannot be unbiased. The 
standard errors of the structuiral noelficients are estimators of the approxi. 
mate (not the exact) standard deviations f these coefficients and the 
estimates of their variances presumably have the chi-square distribution 
only approximately at best. 

Analysis of the statistical model (i) 
As a first step in the statistical analssis by the method of 2.stage least 

squares, the reduced forms are ob,ained by the ordinary least squares. 
These rediuced forms and those obtained from the structural equations 
would give "almost" similar results. if the equations were just identified. 
Again, as our interest lies in tie structure more than in prediction, the 
reduced forms G.ught to be obtained from the structural equations (as 
stage 2) in the .iLSwhich are: 

Wage equation:
 
Wa - -1.57 + .101 N' + .035 p'


(.01,4) (.026) 

Government spending equation: 

E- 3.57 + .397 W, + .830 Is
 
(1.o8) (.435)
 

"Cbui. C. F. [,onometric modcel and mCthod,. JiJa, WIk' & 5m*. Nw%"%ok 
Ime. 

58 



Investment equation: 
1' - -3.56 + .0050 B' - .0029 R + 1.103 E' 

(.0051) (.0040) (.320) 
The signs of the coefficients in the above estimated equations conform, 

more or les. to theoretical considerations. In the "''ageequation." the
signs of both NE and pt are p)oitic. howing that with enplo)ment in.tcreasing, or p increasing, which will ptish tip tie wage rates, the wage
bill will increase In the "gotcriniit exp)nclit tire" equation again both
the coefficients arc ,ositic. "his Implies that as the wagc bill or the 
capital expenditure goes tp. total government spending. iol(ing other 
components constant, sill inc re.se In ite "inveititcnt" equation we get
positive coefficients x)ti for govcrnment bort'owings and total spnldnings.
impl)ing that (a) ilie lfrca,ccsd (tiancunt of 6orTohIfiIS. whtic h include 
internal and external lo~ins and giants (the foreign as,it;ti(nc). xillenable 
the government to incre.ase It% c.pital (ofttntnteit, anti (b) increased 
government s|pendingi. holding other comnpoxnents constant, will increase 
its capital expcnditurc. 1 he ing.itmie coefficient of R. the reevide 0:i 
revenue account (i e . tax and Inolnax rrveven s on ctlrrelt .aCCotunt) shows 
that the increases in cturrCnt re rnucs will icsjlt in higher civil expendi. 
cure, thereby decrcasing the capital expenditure hits also silbtantiates 
the theory that curletit rcit ici licip to increase civil administration 
expenditure. while internal and ctcrial loins lict) to increasc the capital
build.up and not vicc vers.- .\.o. cxpenditure and reenues. as would be 
expected. have opposite igns. 

In tite wage equation. governmtent cmplo)ntet has -I statistically sig
nificant coefficient at 5 perccnt level of signific-tice. while the prices of 
food grains have a coefficicnt shightl1i more than its s.indard error. In the
"spending" cquttimi, the variablc "capital expenditur" has an almost
significant coefficient, and in the "investment*" equation. government
borrowings have a co-fficicnt cqtial to its standard error and a significant 
coefficient for goscrr.mcnt speni-ng. The coefficients of multiple deter.mination R' for t!-c 3 equliations are fairly high at .88. .97. and .98 
respectively. 

The elasticits t-,fic i'ts ate presented in table 27. For a I percent in
crease in foOtIgr.ins priccs (a) total of wages and salaries of the govern.
ment sector increases I) 5 percent throtighi the increases in wage rates; (b)
govt-,nment spending. which includes government revenue expenditure 
on commodities and serviccs (gomernnment adminitration). government
administrative capital cxpecclditttre. and government enterprise capital
expenditure increase by I percent: and (()the capital expenditure in tie 
public sector increases by 1.5 percent.

As the prices of food grains increase, the salaried class demands higher
wages from the government: this raises the cost of goserment administra. 
tion expenditure, which in turn puts a squeeze on government revenue 
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Table 27. IEatets ea modd (I) (at the mean aus)dof yceeoKwate, 

,o Gove,.=ment Govummmt Covemn:t 
with rcpctt*W60 wages & saLarie tpending Igcapiw exjediw 

Gove 'nrm. 
employment ,N)* .740 1.53 2.35
 

FooJ.pains' rrc (p'). .48 .9 1.53
 
Go'emnmnt orTo, ngs (Be) - 1.07 1.79
 
Re.nue on current
 

account (R)... - 2.70 3.74 

*For e'3mpl. .74 = elaulcity coeffidcnt of W' with mpect to N. 

account, revenue, having been assumed constant. The total government 
spending increases and the strain on the current account calls for in
ceased borrowings. which again affect positively the total spending as 
well as the capital expenditure. 

Analysis of slatisticalmodel (ii) 
Model (i) describe the behavior of the government capital expenditure 

holding the government revenues as given; model (it) describes how the 
capital expenditurc is alfected by changes in taxes to make good the gap 
in the revenue account. assuming thc government spending as a datum. 
The latter is a relatively simple noel o( only 2 cquations with 2 jointly 
dependent variables R. rccmnucs on current account and Is. the govern. 
ment capital expenditure. Revenues arc expcctcd to have a dircct relation
ship with the total taxes. and will in turn explain the It. 

The 2 variables to be estimated are the government revenues and 
capital expenditure, whereas the variablcs exogenously given are the gov. 
eminent borrowings. speclrings. and taxes (direct and indirect). The 
system with 2 endogcnous variables and 2 equations is complete and a 
dosed one. 

R - c12 + cl, T + w, 

I' - c. + cl, E' + c. B' + ca R + w3 

%,here w, and w: are the disturbance terms not accounted for by the 
included explanatory variables. These 2 equations are overidentified and 
wculd need to be solved by the method of 2.stage least squares. Again, 
with linearity ass..ned, the disturbance terms can be presented as follows: 

w, - R - clo - cit T 
wo = Is- cio- c?, E4 - o, Be- cu R. 

The structural equations obtained from the estimation procedure in. 
volving the 2.stage least squar,.: are: 
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Revenue equation:
 
R - -117.03 + 1.514(.&2y) T
 

Investment equation: 
!'- -3.25 + .686 E' + .0026 + .0020 R 

(.29) (.006) (.004) 
Signs of all coefficients in both the equations conform to the theoreticalformulation except for that of "'current revenues." Increased taxationwill increase revenues; similarly. increased total spendings and govern.ment borrowings will increase gosernent capital expenditure. As ex•
plain bore. capital cxpcntdturc ,,fcn approached from the -revenue"side gives a negatise coefficient for clirrcti revenues R. but with the"expenditure" approach it gic- a lx)%itive coefficient for R.As amatterof fact, the coefficient of R isnot significant stativically. and the'fore thesign would not matcr tM) inuch. TFhe coficients of tax receipts T andgovernment spend og E1 arc sigmficant at the conventional level of 5percent of statistical testing and the *'revenue*' .id -investment" equations explain !'J percent and 97 percent of the total variation in the 

endogenous varablcs 
The elasticity ccefficicits so derived from reduced forms from thestructural equations are given in table 28. The elasticity coefficients showthat a 1 percent ciange in tax receipts cianges the government revenueson current account b alut 1 percent and the government capital expenditure by about .3 pecrcent. Ag.in. a 1 percent increase in the totalgovernment spcnling indrc.ses the capital expenditure by .95 percentunder the assumption that the total spending is exogenously given and

the investments arc .lppro.cldedl by means of *receipts" method.As the revcnuc accoutit issqueczed, asstiming a given expenditure, the revenue is increased hy incre.sing :axes This increased revenue, alongwith the "l*borrowigs".fonns the supply of investible funds by the gov.eminent, while total gocrnment spendings are the demands on govern.ment rcsources. With increased-n supply of resources, the capitalexpenditure will tend to increase. Again. with increased total expendi. 

Table 2j. £Ilmaias of dawkcty coefficdts, model (U)(at the meaa valus) 

OPRogvue Govesritent 
cope tto RDpeu Iedidure 

Taxueeipu M *...............
Goverammt spending (E) .......... .78
Cosmuncnt borrowinp (B1) ..... .9s*.... 


*Se foonooe to table 27. 
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ture, the capital expenditure which is a part of total spending will also 
increase. Therefore. the capital expenditure in this case will be affected 
from both the supply and the demand of public resources. 

Analysis of statistical model (iii) 

This section deals with the empiricisr- . model (iii) set up earlier, 
showing the effects that direct taxes have on investmen, in the private 
organized industrial sc.tor. Direct taxes inl.cnce profits, anti profits 
affect the magnitudes of insestment. On the other hand, the "wages and 
salaries" category is affected by the level of enployment and tile money 
wage rate. The latter will show up through pritcs of food grains. Prices 
of fnod grains, direct taxes and pri(es of raw inatcials (onsumed influ. 
ence the gross income and conscjuemtl investments in the organized 
sector. 

The above relationships arc piesented as equations below:
 

W- - di" + d p' + dit N- + wi
 

v- - d3, + dil Tl + dn R- + du Ye'-+d ,W" + w
 

I- " do + el, B" + d. X"-1 + dn ir + ws
 

Two-siage least squares (2SLS) 
Tis model compriscs 3 endogenous variables and 3 equations. The 

endogenous variables arc %V". r-' and I- and the exogenously given or 
predetermined varilcs are pt. Not. 'I'd. Rm. yo,. 10 and Xor.. Since the 
number o; equations is tile same as the mninlcr of jointly determined 
variables, the model is complete Since 2 of the cquations contaiir more 
than I endogenous variable in c.ch of them. the moclcl if solved 6y the 
ordlinary least squtarcs method would give biascd cstimatcs of the struc. 
tural coefficients. Alo. cacih equation is oscrilentifiecl. Therefore tile 
method of 2.stage least squares has been usd fo, estimating these re
lationships. 

The estimates of tile structural equations as obtained from tile 2-stage 
least squares are: 

Wage equation: 
W- - -208.63 + .207 pl + 2.880 No
 

(.319) (.297)
 

Profit function: 

we --- 39.32 - .105 T J - .152 R,+ .147 Y" - .730 W
(.326) (1.277) (.089) (2.841) 

Investment equation: 
I - -106.37 + 	 3.287 Be? + 2.462 X".. + .328 re 

(.494) (1.901) (.515) 
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The coefficients in all the equations satisfy the of logic. Thetests
"wages and salaries" bill. as would be expected, has a positive correlation 
with employment and the prices of food grains through money wage rates. 
In t..- profit function, conponents adding to :.it costs. and thus inversely
affecting the profits, such as dlirect taxes, value of raw materials con.
sumed, :.nd the wage bill. all have negative coefficients. whereas the vari.
able "sales income", as expected. has a posatie coefficient Again. in the
investment equation, the moir the lx)rrowilgs. tle more the investment: 
more profits result in higlici insctments; and the higher the output level
in the previous priol, the highcr is the expected investment in the 
current period. "lherclorc. the pxositive cocfficients of all 3 independent
variables in the investmlent eqcuation satisv the theoretical formulations. 

The 	elasticity coefficients (table 29) show that: 
(I) 	 a 10 percent increase in prices of ioxl grains increases wages and

salaries of industrial %iorkers by 1. percent. decreases profits by I 
percent. and invcstmct in the private sector by .1 percent;(2) a 10 percent inrease in employnent in the manufacturing sectorincreases the wages and salaries bill by 22 percent. decreases profits
by 10 percent. and incicascs irhvestment by 15 percen .;

(3) 	a 10 percent increase ti direct taxes decreases profits and investment 
by I percent and .1 percent respectively.

(4) 	a I percent increasc in incomes in the industrial sector (private) is
accompanied by a tiarl%L1petccnt increase in industrial profits and a
.3 percent increase in oiestment; 

(5) 	 a 10 percent incrcas in borrowings in this sector wiU produce a 14 
percent increase in industrial investments; and

(6) 	 a 10 percent change in indutiial production will result in a 6 percent

change in industrial invcstments.
 

Tdble 29. rtlmate of elashity coaekents, modld (Wl) 	 (at te man value) 

twof* Wges & W Profits lnvau wmi 

Food-aainprka (pt)'. .140 - .06M ulcuring -. 01 
employment No')Diret taxes (C" ) 	 2.24 - .96 .14- .17 -. 03 

Value of raw materials (R') - .08 -. 01 
Gross income (Y*')1.
Organized sector,'aborrowings (B*')
Industrial output (X*'..).-	 .44 

.40 

See footnote to tabe 27. 
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The indirect effects of prices of food grains and of employment in the 
m,,nufacturing sector on capital formation in the industrial sector (pri. 
vate) become fairly diluted when they work through the wage bill and 
the profits. Similarly, direct taxes and the price of raw materials have an 
extremely weak influence on industrial investment because of their own 
weak effects on profits. Because of the diluting effects introduced by 
profits, an alternative model excluding the profit function is investigated
inChapter VI. Industrial incomes. borrowings. and the status of indus
trial production do play a iignificant role in influencing capital formation 
in the privately organized industrial sector. 

Direct Relationships in the Public Sectoi 
To accentuate the fluctuations, the trend has been climinaz-d from 

net government current (revenue) account, agricultura! prices, guvern. 
ment capital expenditure. total taxes (direct and indirect), and current 
expenditure, to enable study of some of the direct relationships. The 2 
variables "domestic terms of trade and budgetary deficits- had no sig
nificant trend element and have therefore been used as they were observed. 
The following equations examine these relationships directly and also 
indirectly through "net revenue account.- The data emplo)ed forare 

the period 1951-52 to 1965-66. and are represented without removal of
 
trend. The linear regressions give the following equations:
 

(7) A' - -276.09 + 	3.u27 p" RI - .35 
(1.137) 

(8) 1' - - 42.01 + 	 3.236p R - .13 
(2.400) 

(9) 	 1' - 246.70 + I t 31 A' RI - 53 
(.30r) 

Equation (7) indicates that agricultural prices and current revenue 
account (At) have a positive correlation of 6 and a satistically significant
(at 5 percent level) regression coefficient. This confirms one of the earlier 
hypotheses that an increase in agricultural prices would put a squeeze on 
government through its effect on revenue expe'diturc. Equation (9)
shows a positive conclation coefficient of .7 between government capital
expenditure and net revenue account An increase in the net revenue 
account (receipts-cxpenditure) will cnale the government to spend in. 
creasingly on capital .tccont. The "'direct" influence of agriculttural prices 
on government capital exlpenditure is given by equation (8). The re
gression coefficient is not significant at the 5 percent level and the cor
relation coefficient is .4. In terms of orders of magnitude, the slope co
efficient is similar to that obtained by sutbstituting (7) into (9). Presum. 
ably, the departures from trend for net government account reflect 
changes in wages and salaries in the government sector, government cur. 
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rent expenditure, and government receipts on revenue account, either 
directly or indirectly. On the other hand, total taxes (T) as a function of 
agricultural prices give the following relationship: 

(10) T - -658.26 + 10.757 p - .50 
(3.039) 

Thus, showing that there is a high positive corrclation of .7 and a statis

tically significant slope cocfficient. implying that the fluctuations in net 

government revenue account arc due not only to fluctuations in govern. 

ment expenditure but also to fluctuations in government revenues, so far 

as they are related to agricultuiral prices. 
Again, a rise in agricultural prices puts a squeeze on government 

through its effect on current expenditure (CE). This relationship has been 
1951-52 to 1962-63 and is represented by thestudied over the period 

following simple relationship: 

(11) CE - -314.43 + 7.311 p Rt - .48 
(2.448) 

which indicates a positive correlation coefficient of .7 and a statistically 

signdficant regression cocfficicnt (at 5 percent). Agricultural prices aifect 

the current expenditure which, in turn, influences net revenue account 

(At). The latter after eliminating trend is seen from equation (12) with 

a correlation coefficient of .7 and a significant slope coefficient. 

(12) 	 A" - -137.34 + .368 CE' R? - .52
 
(.113)
 

Thus, the responses to changes 	in agricultural prices could be a change 

in various kinds of taxes or a change in government current expenditure. 
The latter can influence government deficits. resulting in borrowing or 

aedit policy which affects interest rates, as well as investment mix in the 

public sector including that for infrastructure. 
Is and CE anti taxes with domestic terms ofThe relationships of A, 


trade are given in the regression equations below:
 

(13) A' - -329.66 + 3.281 p'/p" r - .30 
(2.845) 

(14) Is - 357.07 -	 1.078 pa/p" r - -. 05 
(5.698) 

(15) CE - 399.63 -	 .678 pa/pm r - -. 03 
(8.159) 

(16) T u -654.46 + 9.645 pa/p- r - .29 
(9.215) 

Equations (13) and (16) show that a positive but not significant cor

relation exists between the terms of trade and "net revenue account" and 
means that the agricultural"total taxes." Increase in the ratio of prices 
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prices increase, or the manufactures' prices decrease, or that the increase 
in agricultural price.s i, more thtan the increase in manufactures' price-. 

in any of these events. if taxes increase with the increase in terms of trade 

(16). anti if the net revcnue account also increaes (13). this supports the 

conclusion tentatively outlined in the previous section that the increase 

in taxes will be more than the increase in goscrnitent exp .litture as a 

resut of an increase im relative pi ies. *lis inference is also i.. with 

the anal)sis shown by equations (7) and (10). The government capital 

expendi:ure and the current expenditure do not seem to have heen in. 

fluenced by the changc, in the domic'tic tcrnis .f tilde. as is observed iron, 

extremely low torrelation coefficicnts in equitions (1I) and (15). 
In summar . the govcrnment net rcventic account, capital and current 

expenditures. and the total taxes are more strongly inluhcnccd by agri. 

cultural prices than the ratio of ;.gricultural to nanufactures" prices. The 

relative prices are more inilluettial than agricultural prices alone with 

respect to budgetary (defcits of the central and state go%emment,: how. 

ever, this influence is not stronmg enough to qualify for a high probability 

conclusion. 

Chapter VI. Effects of Changes in Agriculture on 
Industrial Capital Formation-An Econometric Study 

An econometric nxel has been deve!opcd to determine (I) whether 

the occurrences in the agricultural sector. idlentificd h% production and 

price behavior. affect the capital formation in the organized industries 

in the private sector. and also the investment decisions in the public 

sector; ant (2) what the transfunviation clasticitics are in the private 

organized and the puhlic industrial sector,. 

Private Organized Sector 

Economic model 
To study the effects of production anti price, of food grains on the 

capital formation in the organited indu~strial sector. a theoretical frame. 
work of analysis has been set up in terms of (1) an investment equation, 
(2) a wage equation. .ind (3) a price equation. 

The linkage of the elfect of agricultural prxluiciion on investment is 
established by nican of wage%. That is. the 3 jointly determined vari. 

ables of the s)steni are industrial investment. wage, of industrial workers. 
and prices of food grains. As agricultural protluction falls, the prices of 

both industrial raw materials anti lood grains rise. Purchase of food 
grains - a major item of consumption for the working class - requires 
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a higher iage. Higher prices of industrial raw materials and higher wages 
will raise industrial costs, thus reducing profits and investment oppor. 
tunities. In the other direction. the chain of events will lead to increased 
profitability which, in tuni. %,illfurther encourage investments. 

Investments are assumed to be a function of lagged income (identified 
by real production in the industrial sector in the previous time peticxl). 
lagged pricei, of varialblc.(lviIcnd industrial securities and profits. The 
lagged relations stem from the bchavior of the r. anufattures whose de. 
cisions are inllucnccd b the status of industrial ;rouction in the earlier 
period. Other insetor- watch the behavior of the securities' price index 
before deciding to favor any of the available choices of alternative in. 
vestment channels 

Profit is generally defncd a the difference between revenue anti costs. 
Revenue has Ibccn proxicd by the prices of manufactured products and 
the level of industrial production, while the chief costs are the w-age anti 
the raw.material% bills. The wage bill's influence on investments isseen 
through the ich,,ion of the money wage rate uf enplo)cs in the manu
facturing sector and the level of employment. 

The price of industrial raw materials is another important explana. 
tory (cost) variable. Inclusion of the variable *'ph.si.al quantities of 
industrial raw materiah'" woul gave the total raw-materials' bill. but 
unfortunately, no data arc available for the physical inputs of manu
facturing industries. It would be ,afe. however, to assume fixed input
output coefficicnts. 

The investment function could then be visualized as: 

I-, - f (X",,, P',. P't, Pt, w",, N',)1 


where 	t - current time period 

I" - investment in the organized industries of the private sector 

X- - index of industrial production representiagt the income orig
inating from organized industriial sector (1952-53-100) 

p, - index of prices of variable dividend industrial ,ccurities 
(1952-53- 100) 

m
p - index of prices of industnal raw materials (1952-53-100) 

w% - index of money wage rate in the organized industries (factory 
establishments) (1952-53- 100) 

Nw, - inc,'x of employment in the man'ifacturing sector 

p- - index of prices -: industrial products (manufactures) (1952
53 - 100). 

The money wage earnings of factory workers, taken as a jointly de. 
termined variable of the s~stem. depend upon the investment in the 
organized industries proxietI h) the industrial output per worker, con. 
sumer price index of working class through price%of food grains (another 
jointly dependent variable), and lagged profitability per worker. 
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Thus we have a wages function as follows: 

W - f( (XIN)",, p', (pl.), (/N)'-) 
where w- - money earnings per worker 

p - consun!-, prices index for the working claw 

p 	 prices of food grains 
X-	 industrial output 

- industrial profits 
N-	 employment in factory establishments. 

When tie rate of profitability per worker of the previots period is pre
determint- and the industrial productivity during 'i.e current period 
is known, it provides enough basis for labor unions ,odemand suitably 
adjusted wages. Of coure, this entire argument applies only to rising 
money wages. In other words, downward movement of wages to less than 
the subsistence level isruled out. 

The wage function is the intennediate link of the interrelationship 
between investnicnt.s in organized industrics and agricultural (food g'.'ains) 
production The latter explains prices, the tlird jointly ckrtermined 
variable of the s~stem. On the demand side. prices of food grains depend 
on the per capita real income amil the moncy supply. On the supply side. 
they depend un foodx grains production and food.grains imports minus 
exporLs plus changcs in stocks, making adjustment f - wastages and 
seed anti feed rcluircmcnts ligqcd by 9 months. "Ihcreloic we c.n take 
the laggcd net availability of fxxl grains as the cxplanatory variable 
on the supply side. The effect of inrecase in population is eliminated 
from both the demand and the supply sidcs by taking per capita income. 
money supply..iod per capi.a availability of food grains. 

Thus the pricv of food grains can be expiessed as: 

pP, - f((Y/P),, (X'/P),, (m/P),) 

where 	m, - money supply 
X1- net availability of foodgrains 
P -	 population 
Y -	 index of national income at current prices (1952-53-100) 
m -	 money supply. 

Statistical model 
From 	 the above we build the following model: 

Investment function: 
(17) 	 ". - at@ + all X"1-1 + au p's-I "IM% + a14 pm" + at w$" 

+ as1 N"t + 1 
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Wage functio: 
(18) w-, - .Ut A + a (X/N)-, + an p', + U, 

Price equation. 
(19) pf. - an + a (Y/P), + an (X/p)"j, + an (m/P), + Us 

Since our attention is concentrated on a part of the aggregate economy,orc of the variables of the system are assumed to have been given outsidethe system. These variables, known as predetermined or exogenously given,are: X*_- (r/N)"., p',_. p-,, in,, No',, (X/N)o,,, p-,, (X'/P),..,4 , and(Y/P),. Given the values of these var,a',les, the purpose here is to determinethe values of 101., w',, and W,. and the structural coefficients. These arecalled the endc..genous, or jointly dcpcndent, variables. The "migrationrate" of agricultural workcrs to industry p ncs dcfinitional and conceptualproblems. Added to these wcre the severe limitations of the avalability oftime-series data to match with the remaining variables of the model. There.fore, the above formulation excludes this variabkh. Furthermore, the dropping of this variable will allow a larger nunmbcr of degrees of freedom,although there may be a specification error as a result of the omission. 

Analysis of the statistical model 
The structural equations estimated as stage 2 o( the 2SLS are: 

Investment equation:
 
I- - 2047.37 + 15.073 X-a,- 12.447
+ P*6-1 + 34.526 poe

(6.782) (2.315) (12.108) 
- 19.024 pr, - 22.312 w- - 10.562 N-, R2 - .97 

(5.949) (10.311) (12.575) 
Wage function:
 
w-, - 22.07 + .015 (r/N)-&-. + .694 (X/N)-, + .033 pt, 
 Re - .97 

(.023) (.092) (.064) 

Price equation: 
P's - 112.02 + .627 (Y/P), - 1.198 (X/P)t4,, + .327 (m/P), Re - .93(.291) (.322) (.237) 

The signs of the estimated structural coefficients in the above 3 equationsconform, by and large, to the theoretical considerations. In the investmentequation, the level of indust:ial production and prices of vjriable-dividendindustrial securities, lagged by one period have a positive correlation withthe level of current investments; i.e., upward movements in these variableswill promote higher investments. The negative coefficient of w', shows thatas money wage rates increase, cost colponents also increase and profits 
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decrei.se-a disincentive for higher investments. The negative sign before 
the coefficient of N-, indicates that the inoncy wage rate and the level of 
employment in the industrial sector are compettive. The coefficicnts of 

'
we' and NO , also substantiate another obvious fact that the correlation 
between the wage bill (w°',, N°') and the level of invest,nc.it is positive. 
which itshould be, because the larger the wage bill, the larger the output 
activity and the larger would be the recquirements of corresponding invest
ments. The pricc of industrial prolucts (p',) has a positivc correlation with 
the I-,, since thew %%prire increases add to the total rev ,nues, hile the vari
able for prices of raw materials (p",) h.s a negatie coeficient Ihc latter 
would be expected because any raw-imaterials price increase. as with in
crease in money wage earnings, would add to procluction costs. thus de
creasing profits, and hence would bc a disinccntise for invcstiment. 

In the wage function, the coefficients of all the variablcs ( rN)",_h 
(X/N)OI and p', are 1xnitive. An increase in the industrial profi,%will inspire 

the labor class, %%itli the help of organized labx)r unions, to cciand higher 
wages. The positivc correlatioi of profits. lagged I) om pcrixJ, w.ith money 
earnings proves this assertion The coctlicicnt of p', has bcn thcorized to be 
positive hc."ausc an increased level of prices of food grains will necessitate a 
demand for higher moncy wages. this h.%pothcsis is burne out )%the p>ositive 
coefficient. 

In the price equation, it was hypothesized that the per capita levels of cur
rent income and the i onc supply will he the forces on the demand side 
while the per capita net availability of f(xxl grams %%il be the chief force on 
the supply side to determine the level of prices of f(xxl grains The positive 
correlations of the demanc d variables and a negative correlation of the supply 
variable prove these htpothcscs 

The resulting staidard errors of the structural coefficients and the values 
of the coefficient of multiplc detcriniation R from the inethod of 2SL.S are 
usually not precise anid appropriate for the conventional tests of hypothesis. 
Nevertheless, these tests are used as broad guidelines for statistical signi
ficance. 

The coefficients f(,r variables X",,, pe,-I, p,, p'", and we% in the 
investment equation are all highly significant at the conventional levels 
(5 percent) of statistical significance. 0-e coeflicicnt of N*, ° is a little iess 
than its one standard error This is th,- only coefficient in the investment 
equatiut', which does not satisfy the usual tests of signifi ance of twice th

standard error or more. Its Beta coctlirmcnt. which ineasures the relative 

contribution of each indepcndcnt variable in explaining the total variability 
of the dependcnt variablIc, is the lowest. Thc rclativc contributi inof the 
wage bill (w",,N',) ti cxplaming the investitent behavior is less than that 

of the variable "wrices of industrial raw materials". The Beta coctf'Kient of 
wSl and N-, wil: iesooir sort of a weighted aerage of their individual 
coefficients 1.138 and .612, and is expected to lie b,:wcen these .ilues, 
whereas the Beta coefficient for p", (1.227), would always be higher than 
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this weighted beta coefficient. This is further substantiated by including in 
the investment function variables such as the wage and the industrial-raw. 
materials bills: the respective Beta coeflicients were found to be .16S and 
.148. This supports an earlier finding that raw materials are more important 
than wages and salaries in the cost structure of Indian :ndu-trics. The various 
independen; variabl) in the ivcsicnt equation, in descending order o( 
their importance -i coniributing to the total variation of 1', are X ,, 
pmt, p",, p *,,, and N", These variables explain as much as 97 

percent of the total explainable variation of the investment in the private 
organized sector. 

In the wage equation, the industrial output per worker (X!N)', is highly 
significant statisticall%,, the coeffiricnt for prices of food grtins is only once 
its standard error, whilc the profitability per worker is not significant. For 
obvious reasons, (X:N)"I , is the largcst contributor in explaining the varia
bility of money earnings per %%c;rkcr. Prices (if food grains arc stronger than 
the profits per worker in influencinj the movements of imoney earning of 

industrial workers. This equation, comprising the 3 independent variables 
(u/N)'_., (X.'N)°',, and p',, explains about 97 percent of the total explain
able variability of w". 

In the price equation, availability of food grains per capita is the most 
important explanatory variable aitiong the independent variables included 
therein. Two of the variables iicludca, .*'P), and (X'/P),-., are statistically 
significant at the 5 percent level; the coefficient of (mi/P) is nearly I A times its 
standard error. This relationship explains 93 percent of the total explainable 
variability of the p,. 

The el.sticitics of the 3 endogenous variables with v-spect ;- the rxe
determined or exogenous variables arc presented in table 30. The in'jus

daskity coefis,Table A0. Kadsae o( ens private induial mew 
(at ibe mean vah"m) 

Indusurial Moey Food-pali 
invess.ment8 Watla pi
 

Inds'tri pduction (X" ) ...... 3.64 .007 
Security pri (p) . ......... 3.12 
Manufacturs prices (p') ......... &97 
Prices o( Industrial 

ra" nmaitiab (ptm) . . ..... -4.1 
Moe wates (w') .......... -4.4S 
Employwnt (N*') .. . ......... -2.16 
Profis (W) . .*.001 
Food.grains pices (pt) . ......... - .13 .03 
Inco ene . . .. ...... .001 _ .007(y) . 
Food-rains Production (X') ........ 02 -. 013 

- .01 -. 003 .004Money spply (m) ................ 


(-: N"Ugible) . ; 
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tuial production ha- influence on the industrial investment directly, as well 
as through money v ,ges. The total effect of X' on To, is the sum of the dirut 
and indirect eF.ct%, and the elasticity coefficient correspondingly .it ludes 
this adjustment. 

(1) A 1 percent increase in the preceding year's indust:ial output 
resulted i.i 5.64 percent increase in the current industrial invest. 
ment. 

(2) 	A I percent increase in the prices of variable-dividend industrial 
securities in the previous pitnod increased the industrial inseft
ment by 3.12 percent. 

(3) A I percent increase in the price of manufactures, increased the in
dustrial investment by 6.87 percent. 

(4) 	 A I percent increase in the prices of industrial raw mate.:as, de
creased I- by 4.1 percent. 

(5) 	 A 1 percent incrcac in money-carning rates of industrial workers 
caused a 4.45 drop in investment. 

(6) 	A 1 percent increase in the cmp;oyment in factories decreased the 
investment by 2 2 pcrcent. 

(7) A hi percent increase in the prices of food grains decreased the 
industrial investmcnt by 1.3 pecrcent. 

(8) A doubling of focxl.gTins availability increased the industrial in. 
vestment by only 2 plerccnt. 

(9) 	The industrial investmcnt was almost unafTectecI by the changes in 
national income, money supply, or previous period profits. The 
effects of these variables 'cre dilttcd because of their proposed 
indirect relationship with the industrial investment. 

(10) 	 For a I percent increa, in prices of food grains, money earnings 
per worker increased by .03 perccnt 

(11) 	Fcr a 10 p,'rcent increase in industrial output, money earnings per 
worker increased only by .06 percent. 

(12) 	 For a 10 percent increase in national income, prices of food grains 
inaceased by about .1 percent 

(13) 	 For a 10 percent increasc in food.gra;ns availability, prices of food 
grains decreased only by .13 percent. 

(14) 	 For a 10 percent increase in money supply, prices of food grains 
increased only by .04 percent. 

The elastic:ty cocfficients of capital formation in the private industrial 
sector, with respect to the money earnings ptr worker and the price 
of raw materials were A the same order. It wai influenced most b-" -he 
prices of manufactures. A rate oi increase in these prices, resultig in 
higher revenues, was outweighed by the accompanying rate of increase 
in the volume of investment. In all this analysis. since we are dealing 
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with absolute and not relative prices. the tacit assumption of "all otherprices assumed constant" is implied. Theoretically speaking, the above
conclusion ieads to the situation that if the government can increasethe money supply in such a way as to double all prices, including thoseof manufactures. bccause of general inflation, then the investment shouldincrease by about 700 percent, which is obviously absurd. Hence the 
above assumption. 

Public Industrial Sector
 
Investment in the public sector has a 
 large clement of autonomous

investment and a relatively small component of induced investment. Inthe private sector, however, induced investment constitutes the majority
of the total investment. "Autonomous- implies that invstn,ent is deter.mined outside the s%ten and a%%umcs that the invetmcnt and the randomdisturbance arc inlependcect. Despite the tonomous character of theinvestment here. an attempt is made to formulate an investment function. 

Economic mnodel 
The causal transitional relationship emanates irom changes in the behavior of the agricultural sector. proxied by prices of fool grains. Pricesof focd grains have been related to the capital formation in this sectorby a different route fror, the one adopted fot the private sector. Thetotal wage bill for these completed undcrtakin is the product of theemplo)mert level and wage rate. The wage rate of these cmplo)ecs willbe a function of prices of foxl gi; iins, which Cotibtitute a large part of thebudgets of indwtrial workers. Tlhic Wa PC, and salainc, aid other benefits


to employees have also bccn termed ai, the "'wage incca7c." %'.ageincome
and nonwage income tli--- latter including profits taxes, rents, etc. would constitute the net valhc added The net v.ue added (income
generated) by these undertakings will explain the capita: stock (capital.output ratio) and thr.investments in this sector. defined as thL. d'Ilerence
in capital stocks between the end and the beginning of the period, willdepend on the status of capital stock in the prrvious period and the cur.
rent availability of foreign exchange. The r2.ain of events cin be traced 
t follows: 

WOM - f(N", pi) 
yve - We, + W'P 
K"O - f(Y")
 
I" - f(K"._, F)
 

where 
Wn - wages, salaries and other benefits to employees in the "cow

p]eted" undertakinp of the public sector. (cm auad 
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'
 W P - nonwige income 

NP - employment
 

p' - prices of food grains
 

Y11- net value added
 

K" - capital stock
 
F" - foreign exchange utilized
 
IP - investmients
 

Definitions of variables: 
Y - net value added - gross income (sales and other income plus 

changes in inventories) minus expenses on production 
(purchases of raw materials, and finished and semi
finished parts, repairs and iairtenance, power, fuel, etc., 
and excise duties) minus depreciation. 

YP - wage income + nonwage income - %V- + \V'"
 

W'P" is derived a%a residual from Y after %V has been accounted
 
for.
 

K - capital stock - fixed assets less depreciation, capital works 
in progress. , spares, raw materials, tooLs, and stocks 
in trade. 

Iv" - i..(/At - (K-K_,) 

SwAistical model 
The above is analyzed as follows: 

Wage income equation: 

(20) W" - d + du N" + du pt + Us 

Net value added: 
(21) Y - Wp"+ W'" (definitional) 

Capital stock relationship: 
(22) K- - do+dY" + Us 

InvesLment equation: 
(23) I" - do + ds, K"'_ + dn F- + Us 

In this sysient of 4 equations. the variable, employment in public. 
sector undertakings NP-. prices of food grains pl. nonwage income V'Pu. 
capital stock in die previous period K--. and the forrign exchange used 
during the given period F', are assumed to be predetermined or exoge. 
nous'y given. Given the observed data on these variables, the effort is to 
estimate the values of the wage income W,,,net value added Yu, capital 
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stock K" and the investment IP,. The latter are called the endogenousor jointly dependent variables. This system ,f equations has 4 jointlydependent variables expressed by means of 4 relationships. Each equa.tion, according to the principles of identification, being ovcridentificdwill not be subjected to a solution by the method of O..S. but will besolved by the method of 2SI.S The system of .1equations with .1 endoge.
nous variables is conplete 

Analysis of the statistical model 
The structural eql.ation. derised front the 2SLS using computed valuesof the jointly dpcpedent variables being used as independent variables

(from the reduced forms) are as follows: 

Wage income equation: 
(24) %V- - -85.59 + .0002 N" + .873 pf RI - .96 

(.00005) (.274) 

Net value-added: 
(25) YP" " W" + W'" 

Capital stock equation: 

(26) K- - 525.27 + 3.828 Y" RI - .84 
(.737) 

Inwvement equation:
(27) I" - 231.06 + .438 K" + 12.382 F" RO  .85 

Ti'-
(.213) (4.713)signs of the estimated coefficients in these 4 eq jations are in linewith theoretical expectations. In the wage-income equa:iun. the prices offood grains (becausc of their luxniti%-e relationship with money wages) and
the emplom.-it have 
a positive correlation with the wages and salaries
bill. Higher income calls for hihcr levels of capital stock in the "capital
stock equation", and both the foreign exchange and the capital stock atthe beginning of th perixod h.ivc a Ipoitive relationship with currentinvestment (len.ind In eich of the estinated equations, all the ,tructuralcoefficients are ".taitira.,ll, ,igificatt at the 5 percent level, and the levelsof the c'efficicnts of multiple dcternination are fairly high. 'his indicatesthat the independent %.tiablcs included herein have explained a majorportion of the total variahilit. in the jointly dependent variables The

elasticities are sumntarizcd in table 51. 
(1) A I percer rease in employment in the public undertakingsincreased t.. ,rages and salaries bill by .8 percent, the capital stockby 1S percent, and the investment by .4 percent. 
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(2) 	For a 1 percent c! nge in the income generated in this sector, there 
was a change ot 6 percent in the capital stcxk. 

(3) A 1 percent increase in the foreign exchange increased the investm.-nts 
by 1.8 percent. 

(4) A 1 percent change in the pri,es of food grains led to a 1.4 pericnt
chatige in the wages and salaries bill, .3 percent in the capital stock. 
and .7 percent in the investment. 

Tebt 1. EsLmatn of tLastkity coeffcients, publik Wu-tfWaI sctoc 
(at Oie Oman. value-) 

with respecCo 
o1 I %Va~c billJ ---

Caiatock
K 

Invutment
IF-

Emptoymrnt (NP ) 

Food.grains pices (pf).
Value.added (Y r).
Focsgn exchange (F61) 

. 

.76 
1.40 

1.83 
.33 
.56 

.39 

.70 

2.76 

See footnote to ,-,hte 27. 

Chapter VII. Crnclusions 

The conclusions from this study are summarized below under 3 broad 
headings: (1) relationships bacd on structural factors; (2) relationships 
of terms of trade and agricltural production with economic aggregates
and the transfer of capital: and (3) direct and indirect effects of agri
cultural production on the formation of inclusttial capital. 

Relations b.ued on the industrial sllucture 
In the structure of manufacturing industnes in India. the agricultural 

and agriculturally hawdcl industries .onsisting of foxlstuffs, textiles, leather 
and products thereof formed more than half of lic total gross value 
added. More than half of this scctor was accounted for ty textiles alone. 
and cotton textiles fonited the hulk of the textiles industries. The tra. 
ditionally recog.iticd indthitriCs such as steel. cement, and paper etc. 
accounted for a relatively much smaller proportion of the total gross 
value added. 

The correlation tctwccn saving in the dornestic corporate sector and 
the urban ho,,shold sector was real and important because the former 
would be increasing its saving for the same reason as would the latter. 
Ukewise, the factors that encouraged increased corporate new issues, 
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which take about 7 percent of the household sec,'sr's savings, further 
encouraged household s.,vinp. 

The growt in private investment. heavily suppor.ed by borrowings. 
was a function of the hgrowth of depreciation and pr,.,fit:.Rates of 1 nw-h 
of saving and envestments suggcsted a disequilibritim position: rat,. of 
growth of private investments depended heavily on borrowings. Private 
investments grew more rapidly, at the rate of 10 percent per annum, than 
the growth rate of total savings. which %%as 8 percent Again disequi
librium was implied here. The natural problems arising from these 
forces were greatly accentuated dunring the Third PIlan period by the 
Chinese incursions. which grcatly increased defense expenditure, and by 
the extremely bad agricultural %.ar- near the end of the Third Plan. 
These problems can he corrccted oih by increacd ldoniestic saving and 
by increased -grcultuiral production For the public sector. the growth 
of capital expenditure depended heavd on a rapid growth rate of foreign 
aid. This plienomenon. of course. may not pCr,.ist in the future and it may 
be necessary to incre]sc agrTctiltuiral production in order to derive higher 
domestic saving Furthcrmore. politic p licy toward investments in tile 
public sector nutay nccd to bc rceccd in %iew of its unfavorable asset
value added ratio of 7.7 ms onipared to 3 3 of the private sector. This 
showed that the capa ity (reated in the public sector was underutilized 
or else the functioning of the protcss of prmluction was less efficient or 
lacked proper management Ihis would have to do with the efficient 
allocation of scarce r.u)urtcs bctwecn private and public sectors for a 
better growth of capital formation in the overall industrial sector. 

Relationships of agricUltural production and prices with 
economic aggregatesand transfer of capital 

Tile contribution of agriculture to the net national output declined 
from 49 percent in 1919-50 to .13 percent in 1964-65. Even though the 
proportion of the coontrihntion from igriculturc in the national income 
declined, it still accounted for .asuibstantial share. Consequently. the agri
cultural production and also the fhxxi.grains production had a high cor
relation with the n.itiom.il income. The savings were strongly related to 
national income anid tlie national inconic to agricultural prXluction. 
Agricultural proluction alinust fully explained the behuavior of rural 
houscho'.d saviig .nd hIad a sttltialil% significant causal relationship 
with the domtic ,aving. "lh torpor.tic saving's behavior was not in
fluenced by the movements in agiic ilttiral prcxit ion, while that of the 
saving in the urban houscholds anti the total hooscholds sector was in
fluenced relatisel) more bs the ch.anges in agricultural production. Dur
ing 1951-52 to 1961-61. the marginal tax Iurden for the agricultural 
sector was ovrwhclhtingl%gr-ater thIaniithe maiginal tax burden for the 
agricultural sector. showing tile disproportionate buirden of additional 
taxation on tie nonagrictultural sector to finance the development process. 
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Thus the process of transfer of capital from agriculture to nonagriculture. 
for which additional taxation is considered an effective means, was not 
operative. 

The agricultural sector paid only alxut one-sixth of what the non
agricultural sector paid in the form of taxes during 1950-51 to 1964-65, 
whereas the incidence of government expenditure had been continuously 
inacasing for the agricLtural sctor as compared ivi:h the nonagricul. 
tural sector. There was thus a i."t outhlow of public funds on current ac
count to the agricultural sector. Since the net contribution from agri. 
culture has been declnnmg, it would b: necessa-ry to levy a relatively 
higher taxation on the agricultural sector to mtake it a functionally active 
contributor to industrial capital form. tion 

The investment pecr agricultur.l worker rose faster than productivity 
per worker. 'rhis was ide to the faLct that. among other things, the gov
emnment investment on agriculture during this pericxI was not highly 
productive. On the other hand. the privatelfarm investment and the index 
of agricultural w(crkers increased more or less apace 

Increased volume of invcstments and imfproved tecinology woid have 
to bc introduced into the agriculttira! sector to inc reas prohurti,-ity and 
production; this would help to increase agricultural incomine and thereby 
the saving in the .gniictl'ital sector. A intre.sed prcxlhi(tion in tile 
agricultural sector would stc:.pl. cdhieaper r.aw natcrials to itdustry. which 
would increase levels of industrial prdxhoctioi. levcls of industrial in
comes, and conwIstlCunt lv urlbai corporatc saving. In this process, if the 
terms of trade Ix-came favorable to indhstry, the household sector would 
stand to gain by pa ing less for agTIculttral consuntption items (food 
grains and nonfuod grains) and woulh thereby be able to save more. Thus 
the saving of the entire c(onomy can be puslhed hI) b) increased agri
cultural productioit 

The mosements in domestic tern's of trade (agriculture Vs.industry). 
were such that tie marginal increac in agricultural income was greater 
than that of the industrial sector. .gain. tile movement in terms of trade 
toward.: industrial raw material.. s.ag.iinst m.inufactures. implied margin
ally higher costs than rcvenucs for the iitdustrial sector, thus lessening 
profits and investment pxotentialitics The higher prices of industrial raw 
m.terials and fcxxl grains in relation to industrial prices benefited agri. 
cultural incomes. But. bc.iusc of low propensity to save. lower incidence 
of taxation and higher government expenditure, tile role of agriculture 
as a means of contribution for the transfer of income has not been 
significant. 

For a 10 pcrceot chang: in agricultural prcxluction, the farm income 
changed by 7.5 percent. and for a 10 percent change In agricultural prices. 
the agricultural income changed only by one-half percent. This indicates 
that the effect of prices on agricultural income was far weaker than the 
effect of agricultural production. Price- affect income only in proportion 
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to the marketable surplus. which is a small portion ot the total output. 
Therefore, in an economy where a high proportion of production is con

in farm homes. prices have little relevance to the generation ofsumed 
real income. In a sense, from the real income point of view of the farm 

family, what is prxluced anti consumed at home never experiences a 

diange in price. The utility can be assumed to stay the same. In addition, 

when production falls. prices rise, and vice versa. 
For a unit percent change in agricultural prodtction the demand for 

industrial products changed by one.half percent. Trhis analysis suggested 

that agricultural price itncreases had significant effects on the capital 

formation of the industrial sector from the cost structure viewpoint. An 

incrc-'se in the price of agrTicultural coinintlittes. including industrial raw 

materials - which raised the cost of production and resulted in higher 

prices of industrial products - was a deterrent to increased demand for 

industrial products. 
The usual eniphasis on increasing foc' grains production alone has 

been belied by our analysis F:xxl grains fmnn 4 relatively small part of the 
In f:ct the consumption of nonfoodhousehold budgets of urban areas. 

grains such as milk and milk prcxlucts. vcgetablcs. fruits. eggs. meat. etc.. 
obvious that increased prowas quite significant. Thercfnre it becomes 

duction of food grains alone should not be overemphasized at the cost 
the latter being so Vri.al to theof deterring nonfootl.gr-ins availabilit. 


current expenditure patterns.
 

Di "ct and indirect effects of food-graiiu production on
 

fremation of industrialcapital
 

The development of the industrial sector depends on ahgricultural pro 

ductiou" agricultural prodtuction ati,'ts the national income anti is a 

industrial raw materials. A decline in agriculturalsource .4 suppls of 
raises ag. iciltural prices including those of industrial rawproduction 

up.materials. In the industrial sector, the cost of production is forced 

which reduces profit% and is thereby a disincrntive for increasing in

vestments. Raising the pricc. of industrial prodt;cts. particularly consumer 

goods, decreases demand. cspecially if rising fccl priccs con'equent to a 

fall in food proxhciction are ,qulezing the budgets of industrial workers. 
raised.Under these conditions, if the wages of irdustral workers serc 

bill. along with already high prtces of industrial rawthe increased wage 
materials, t.ould definitely be instrumental in reducing profits and capital 

of economic development.formation, and thereby retard the process 
was crucial to the industrialHence. increased agricultural proxluction 


to the process of economic development.
capital formation and 
The elasticity of capital formation in the private industrial sector with 

respect to monc. earnings per worker and the prices of industrial raw 

materials were of the same orde., elasticity coefficients being 4.5 and 4.1 
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respectively. It was influenced most by the prices of manufactures. A one 
percent increase in the manufactures' prices was a great incentive to 
increase investments by as much as 7 percent. An increase in these prices, 
resulting in higher revenues were. therefore. outwcighed by the accom
panying increases in the volume of iinvestment. Since we dealt with 
absolute and not relative prices in this analysis the assumption of all 
"other prices assumeid con.tant' was implied. 

The indirect eflects of prices of food grains and tile emplo~ment in 
the manufacturing sector on the privite sctor inlustrial capital forma. 
tion was diluted when both these sariables worked through "%wage bill" 
and "profits." A 10 p-rcent incre.se in the prices ol foX grains increased 
the wage bill by 1. percent and decreased the profit- by .6 percent 
and the capital formation by .1 perccnt. Industrial incomes. Ix)rrowings, 
and the statuis of industrial production did play a significan role in infit. 
encing the capital fonnation in the private industrial sector. 

As the revenue account was ,clucced (.summing cxpciilittirc as given). 
the revenue was increasecd 6) .ising t.axes. This in (rcscd resenue along
with the "bonowingp' formerd the stpply of imcitible hilds by the gov. 
eminent while total govcrnncnt spcdngs relected the demands on 
government rcsourccs W'athimacrea,,cd supply of rcsoorccs, the capital 
expenditure tedlcd to increase. Again. with anincIm acs of I p-rcent in 
total expendituire. capital eXpnlit urc. %hid i w.s a p.art of total spending. 
also increased by 95 percent "l'hcrclorc. the u;apit.al c\'qndture in this 
case was alfecte(l b) lx)thi su ppl and demand of p1uil li rcsources 

The total wage bill of the govcrnment srctor intrc.icd more because 
of the expins;on in the crvnplo)ictnt niagnittde-, tha.a the increases in 
money wage rates. This was liown b%tie elasticit ofi.hcients. namely. 
that the wage bill m-cal hv .7 percent and : percent as I result of a 
I percent increase in cmploinent volu c .ind fcaxl.grains prices respec. 
lively. 

With the increase ir focl.grains )riccs. the salaried iss, of which til 
government sector %Iasa significitn (oiitrihutor. demanded higher wages: 
this raised the cost ,ofgovernment admii ;ration %hhii. In turn. puot a 
squeeze onl government rcvene cc (cOit In(rcaclI gusernifcatr spending 
and the conscilcnt strains on cUirTent account .illecl for iIi(rcasecd x)rrow. 
ings which again alc(tcd )positivelythe tot.al pierxtlng as well as the 
public capital expCnitu~re The Clasti it% (cxfft icut,, %hoi%el that for a I 
percent increase In fo(xl-graicis prices, the incre.ie in capital expenditure 
was 1.5 percent. 

The prices of food grains which .uc rcl.itcd to tlie index of consumer 
prices and t-n to money earnings did have a significant influence on 
capital foinatioit in the public sector. The role of fu(oXlgraTin, prices in 
the private sector, on the other haintl, was not as intportatit. The relation. 
ship between money earnings and price,, of f(xl gT.ims invo.ves complex 
lags and. to a certain extent, was dependent upon the level of dearness 
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allowance. Rise in cost of living. which was mostly due to a rise in the 
food prices, was adjusted with a certain time lag: this lag being different 
for public and private industtial sector' employees. The identi, of dear
ness allowance in the money earnings being not as clear for the workers 
i. the private industrial sector as for the public sector employees, the 
currnet effect of foxl prices was more pronounccd on the latter. However. 
the nature of lags will have to hc worked out before the effect of food 
prices in the capital formation of the respective sectors can be completely 
evaluated. 
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